STEREO AUDIO FOR TV- 
ITS HERE NOW! 
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TEK 



2213A/2215A/2235 

DUAL TRACE OSCILLOSCOPES 



THE ANSWER 

BY ANY MEASURE 



Now! Tek quality and expert advice 
are just a free phone call away! 



100 MHz dual 
lime base scope. 

Easy-to-react CRT; 

bright, full-sized 
8x10 cm; 14 kv 
accelerating 
potential complete 
with BEAM FIND, 
separate A/B 
dual intensity 
controls. FOCUS 
and TRACE 
ROTATION. 



Wide range verti- 
cal sensitivity. 

Choose from 
2 mV/div (1x 
probe) to 50 V/div 
(10x probe); 
color- keyed for 1x 
and 10x probes; 
variable control 
increases scale 
factor by 2.5 to 1. 



Two 100 MHz, 
high sensitivity 
channels. 3 5 ns 

risetime; dc to ss 
100 MHz band- 
width Irom 5 V/div 
to 5 mV/div; 
extended sen- 
sitivity of 2 mV/div 
at » 90 MHz. 



A/B sweep selec- 
tion. Calibrated 
A sweeps from 

50 ns/div to 
0.5 s/div; B sweeps 
from 50 ns/div 
to 50 ms/div; vari- 
able control for up 
to 2.5 to 1 reduc- 
tion and 10x 
magnification for 
sweeps to 
5 ns/div. 



Dual time base 
measurements. 

Select either A or 
B sweeps, or both 
alternately with A 
intensified by B. 



B trigger slope 
and level. Use B 
trigger level to 

select B-triggered 
or run-afler-delay 
modes; use B 
TRIGGER SLOPE 
to select transitions. 




Our direct order line gets 
you the industry's leading 
price/performance portables... 
and fast answers from experts! 

The 60 MHz single time base delay 
2213A, the 60 MHz dual time base 
221 5A and the 100 MHz dual time 
base 2235 offer unprecedented 
reliability and affordability, plus the 
industry's first 3-year warranty* 
on labor and parts, CRT included. 

The cost: just $1200 for the 
221 3A, $1450 for the 221 5A, 
$1650 for the 2235.1 Even at 
these low prices, there's no 
scrimping on performance. You 



have the bandwidth for digital 
and analog circuits. The sensitivity 
for low signal measurements. The 
sweep speeds for fast logic fami- 
lies. And delayed sweep for fast, 
accurate timing measurements. 
All scopes are UL Listed and CSA 
approved. 

You can order, or obtain 
literature, through the Tek 
National Marketing Center. Tech- 
nical personnel, expert in scope 
applications, will answer your 
questions and expedite delivery. 
Direct orders include comprehen- 
sive 3-year warranty*, operator's 



manual, two 10X probes, 15-day 
return policy and worldwide ser- 
vice backup. 

Order toll free: 
1-800-426-2200, 
Ask for Rick. 

In Oregon, call collect 

(503) 627-9000. 

Or write Tektronix, Inc. 

P.O. Box 500, Delivery Station Y6-088 

Beaverton, OR 97077 



Tektronix 

COMMITTED tO EM^ELLENCE 



Copyright © 19&4. TaMrontx fnc All rights reserved #TTA-439-1 tPnceFO.B. Beaverton. OR '3-year warranty includes CRT 



VIDEO ACCESSORIES 

■ Highest quality ■ Highest performance ■ Lowest prices 



bp 



VIDEO-CINE 
CONVERTER 



The BP Video-Cine Converter is an 
optical device that allows the easy 
transfer of slides, 8mm or 1 6mrn 
movie film to VCR tape. The Video- 
Cine Converter's precision optics put 
trie image from your movie or slide 
projector on a high-contrast, rear 
projection screen. Your video camera 
shoots that image, can color-correct 
faded pictures, add narration to other 
sound. Can be used with any video 
camera or slide projector. If your 
video camera lacks close-up capability, 
you will need a macro lens attachment 



MODEL V-1 701 



$ 34 



95 




FOR ULTIMATE VIEWING 



TEKNIKA 

WIRELESS REMOTE 
CONTROL TV TUNER 
Sl CABLE CONVERTER 
WITH VOLUME CONTROL 



Model 6510 

$ 169 95 




Wireless remote control with volume for cable 
TV, VHF-UHF antenna systems upgrades any 
TV to 1 40 channel capability. 

• Works with any TV set • Quick, easy 
installation • Oft-air and cable compatible 

• Quartz frequency synthesizer tuning • Direct 
access/memory scan selector • Ultra-compact, 
hand-held wireless remote control 



61 CHANNEL WIRELESS 
REMOTE CONTROL 




Wireless remote control on/off, channel 

selection and fine tuning. 

■ Works with any TV • 61 channel capability 

• Microcomputer controlled PLL operation 

• Converter panel controllable tor channel up, 
down, on/off, fine tuning. • LED display 

• Compatible with CATV systems. 



bp 



STABILIZER/ IMAGE ENHANCER' RF 
CONVERTER/VIDEO FADER/2-WAY 
DISTRIBUTION AMPUFER 



Model VT 880 




Hook-up 

cable kit 

$11.75 



The most versatile, all-in-one video processor. 
Can be used as a video guard remover for 
video tapes, enhancer, video to RF converter, 
professional video fade in and out and a dual 

output distribution amplifier. 




Model V4804 



>49 



95 



Record a pay channel while 
viewing a standard channel. 
You can also connect an 
antenna/cable, VCR, video disc 
player, home computer and 
video game. 



videotape REWINDER Model V7777 VHS 4! 
Model V7778 BETA 




95 



*49 95 

Reduce wear and tear of your 
VCR heads with the AC 
powered circuit protected 
rewinders, LED power-on 
indicators. 



Charge it with VISA/ MASTERCARD. 



Phone orders accepted. 



Fordham 

260 Motor Parkway, Hauppauge, NY 11788 



Toll Free 

800-645-9518 

In NY State 800-832-1446 



Service and Shipping Charge Schedule 

FOR ORDERS ADD 

$25-250 $4.50 

$251-500 $6.50 

$501-750 $8.50 

$751-1,000 $1250 

$1,001 and up $15.00 
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Scanners 

Communications Electronics," 
the world's largest distributor of radio 
scanners, introduces new models 
with special savings on all radio 
scanners. Chances are the police, 
fire and weather emergencies you'll 
read about in tomorrow's paper are 
coming through on a scanner today. 

We give you excellent service be- 
cause CE distributes more scanners 
worldwide than anyone else. Our ware- 
house facilities are equipped to pro- 
cess thousands of scanner orders 
every week. We also export scanners 
to over 300 countries and military 
installations. Almost all items are in 
stock for quick shipment, so if you're 
a person who prefers fact to fantasy 
and who needs to know whaf s really 
happening around you, order your 
radio today from CE. 

NEW! Regency! MX5000-E 

List price $5 99. 95/CE price $359.00 
Multi-Band, 26 Channel » No- crystal scanner 
Search • Lockout • Priority • AC/ DC 
Selectable AU-FH modes • LCD display 
World's first continuous coverage scanner 
Frequency range: 25-550 MHz continuous coverage. 
Never before have so many features come in 
such a small package. The Regency MX5000 
mobile or home scanner has continuous cover- 
age from 25 to 550 MHz. That means you can 
hear CB, Television audio, FM broadcast sta- 
tions, all aircraft bands including military and 
the normal scanner bands, all on your choice of 
20 programmable channels. 

Regency® MX3000-E 

List price$319.95/CE price $179.00 
e-Band, 30 Channel • No-crystal scanner 
Search • Lockout • Priority • AC/DC 

Bands: 30-50. 144-174. 440-512 MHz. 
The Regency Touch MX3000 provides the ease 
of computer controlled, touch-entry program- 
ming in a compact-sized scanner for use at home 
or on the road. Enter your favorite public service 
frequencies by simply touching the numbered 
pressure pads. You'll even hear a "beep" tone 
that lets you know you've made contact 

In addition to scanning the programmed 
channels, the MX3000 has the ability to search 
through as much as an entire band for an active 
frequency. The MX3000 includes channel 1 
priority, dual scan speeds, scan or search delay 
and a brightness switch for day or night operation. 

Regency® Z30-E 

List price S279.95/CE price $169.00 
e-Band, 3D Channel • No-crystal scanner 

Bands: 30-50, 144-174, 440-512 MHz 

Cover your choice of over 1 5,000 frequencies 

on 30 channels at the touch of your finger. 



Regency® C403-E 

List price $99. 95/CE price S59.00 
5- Band, 4 Channel # Crystal scanner 
Channel Indicator LED • AC only • Low cost 
Bands: 30-50, 143-174, 450-470 MHz. 
Regency's basic scanner, the C403 gives you 
the excitement of police, fire and emergency 
calls at a budget price. It can tune in to any of 
five public service bands and brings the signal 
in loud and clear., .on any of four possible 
channels. It comes with detachable telescope 
antenna and AC power cord. Order one crystal 
certificate for each channel you want to receive. 

Regency® HX1000-E 

List price S329.95/CE price $209.00 
e-Band, 30 Channel • No Crystal scanner 
Search • Lockout • Priority • Scan delay 
Sidelit liquid crystal display • Digital Clock 

Frequency range: 30-50, 144-174, 440-512 MHz. 
The new handheld Regency HX1 000 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity. You can scan up to 30 channels at the same time. 
When you activate the priority control, you automat- 
ically override all other calls to listen to your favorite 
frequency. The LCD display is even sidelit fornight 
use, A die-cast aluminum chasis makes this the 
most rugged and durable hand-heid scanner avail- 
able. There is even a backup lithium battery to main- 
tain memory for two years. Includes wall charger, 
carrying case, belt clip, flexible antenna and nicad 
battery. Order your Regency HX100Q now. 

Regency® R106-E 

List price $1 59. 95/CE price $92.00 
5- Band, 10 Channel • Crystal scanner • AC/DC 
Frequency range: 30-50, 146-174, 450-512 MHz. 
A versatile scanner, The Regency R- 106 is built 
to provide maximum reception at home or on 
the road. Rugged cabinet protects the advanced 
design circuitry allowing you years of depend- 
able listening. 

NEW! Regency® R1050-E 

List price $179. 95/CE price $109.00 
6-Band, 10 Channel • Crystalless * AC only 

Frequency range: 30-50, 144-174, 440-512 MHz. 
Now you can enjoy computerized scanner ver- 
satility at a price that's less than some crystal 
units. The Regency R1 050 lets you in on all the 
action of police, fire, weather, and emergency 
calls. You'll even hear mobile telephones. 

Programming the R1 050 is easy. Merely touch 
the keyboard and enter any of over 1 5,000 
frequencies on your choice of 10 channels. 

Regency® HX650-E 

List price $1 29. 95/CE price S79.00 

5- Band, 6 Channel * Handheld crystal scanner 

Bands: 30-50, 146-174. 450-512 MHz. 
Now you can tune in any emergency around 
town, from wherever you are, the second it 
happens. Advanced circuitry gives you the 
world's smallest scanner. Our low CE price in- 
cludes battery charger/ A.C. adapter. 

NEW! Regency® HX-650P-E 

List Price $1 89.95/CE price $1 04.00 
Now, Communications Electronics offers a 
special packaged price on the Regency HX-650 
scanner and thefollowingitemsforoniySI 04.00. 
You get the Regency HX-6 50 scanner, a set of 4 
AAA ni-cad batteries, the MA-506 carrying case, 
six crystal certificates, AC adapter/chargerand 
flexible rubber antenna for only $104.00 per 
package plus $10.00 shipping/handling. To 
order this special package, use CE special 
order number HX-650P-E. 

QUANTITY DISCOUNTS AVAILABLE 

Order two scanners at the same time and deduct 
1%, for three scanners deduct 2%, four scanners 
deduct 3%, five scanners deduct 4% and six or 
more scanners purchased at the same time 
earns you a 5% discount off our super low 
single unit price. 




NEW! Regency® MX7000-E 

List price $6 99. 95/CE price $449.00 
10-Band,2O Channel • Crystalless • AC/DC 

Frequency range: 25-550 MHz continuous coverage 
and 300 MHz to 1.2 GHz continuous coverage 
In addition to normal scanner listening, the 
MX7000 offers CB, VHF, and UHFTVaudio, FM 
Broadcast, all aircraft bands (civil and military), 
800 MHz communications, cellular telephone, 
and when connected to a printer orCRT, satellite 
weather pictures. 

The Regency Touch MX7000 provides the 
ease of computer controlled, touch-entry pro- 
gramming in a compact-sized scanner for use 
at home or on the road. Enter your favorite fre- 
quencies by simply touching the numbered 
pressure pads. You'll even hear a "beep" tone 
that lets you know you've made contact. 

In addition to scanning the programmed chan- 
nels, the MX7000 has the ability to search through 
as much as an entire band for an active frequency. 
When a call is received, the frequency will 
appear on the digital display. 

Regency® Z10-E 

List price $239.95/CE price $138.00 
6-Band, 10 Channel * No-crystal scanner 
Priority control • Search/Scan • AC/DC 
Bands:30-50, 140-174, 440-512 MHz 
Cover your choice of over 1 5,000 frequencies 
on 10 channels at the touch of your finger. 

OTHER RADIO ACCESSORIES 

B-4-E 1 .2 V AAA N!-Cad batteries (sel of (our) $9.00 

A-1 3SC-E Crystal certificate S3.00 

ASO-E Magnet mount mobile antenna S35.0O 

A70-E Base station antenna $35.00 

Add 53.00 shipping tor all accessories ordered at the same time. 
Add S3. 00 shipping per scanner antenna. 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any 

scanner, send or phone your order directly to 
our Scanner Distribution Center" Be sure to 
calculate your price using the CE prices in this 
ad. Michigan residents please add 4% sales tax 
or supply your tax I.D. number. Written pur- 
chase orders are accepted from approved gov- 
ernment agencies and most well rated firms at a 
10% surcharge for net 10 billing. All sales are 
subject to availability, acceptance and verifica- 
tion. All sales on accessories are final. Prices, 
terms and specifications are subject to change 
without notice. All prices are in U.S. dollars. Out 
of stock items will be placed on backorder 
automatically unless CE is instructed differ- 
ently. A $5.00 additional handling fee will be 
charged for all orders with a merchandise total 
under $50.00. Shipments are F.O.B. Ann Arbor, 
Michigan, No COD'S. Most products that we sell 
have a manufacturer's warranty. Free copies of 
warranties on these products are available 
prior to purchase by writing to CE. International 
orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. 
Non-certified checks require bank clearance. 

Mail orders to: Communications Electron- 
ics; - Box 1002, Ann Arbor, Michigan 48106 
U.S. A Add $7.00 per scanner for U.P.S. ground 
shipping and handling in the continental U.S.A. 
For Canada, Puerto Rico, Hawaii, Alaska, or 
APO/FPO delivery, shipping charges are three 
times continental U.S. rates. If you have a Visa 
or Master Card, you may call and place a credit 
card order. Order toll-free in the U.S. Dial 
800-521-4414. In Canada, order toll-free by 
calling 800-221-3475. WUI Telex CE anytime, 
dial 671-0155. If you are outside the U.S. or in 
Michigan dial 31 3-973-8888. Order today. 
Scanner Distribution Center- and CE logos are trade- 
marks of Communications Electronics Inc. 
t Regency Is a federally registered trademark of Regency 
Electronics Inc. AD #0BO3B4-E 

Copyright c 1984 Communications Electronics 

Order Toll Free. . . call 

1-800-521-4414 



COMMUNICATIONS 
ELECTRONICS'" 
Consumer Products Division 

61 6 Phoenix Q Box 1002 Q Ann Arbor. Michigan SB 106 US.A. 
Call TOLL-FREE BOO-521-4414 or out»id» U.S.A. 313.9T3.a8BH 
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SELECTING THE BEST RESISTOR/CAPACITOR 


RADIO 


FEATURE: 




Finding the right value for your 
components is the easy part — there's a lot 
more to consider when choosing parts for 
your projects. Victor Meeldijk 


84 


COMMUNICATIONS 
CORNER 

Computers and 
communications. 
Herb Friedman 


BUILD THIS 
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TAPE STREAMER FOR YOUR COMPUTER 

Can a cassette tape really be an alternative 
to a disk drive? This high-speed cassette 
interface comes close. And it works with 
any computer equipped with an RS-232 
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ANTIQUE RADIOS 

Here's our new column! 
Richard D. Fitch. 




VIDEO 
63 SERVICING VIDEODISC 






port! Mike Huddleston 




PLAYERS 




69 


ATARI GAME RECORDER 

Part 3. In the concluding part of this article, 
we give you all the construction details 
you'll need to record Atari videogames on 




Part 3. Here are some 
practical troubleshooting 
and servicing hints. 
John D. Lenk 






audio-cassette tape. 
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VIDEO NEWS 






David A. Chan and Guy Vachon 




The present and future of 
the fast-changing video 










TECHNOLOGY 
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SATELLITE TV 




scene. David Lachenbruch 






A look at how LNA's have changed during 
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SERVICE CLINIC 






the brief history of satellite TV. 




Servicing electronic test 






Bob Cooper, Jr. 




equipment. Jack Darr 
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STEREO AUDIO FOR TV 

Stereo TV is here at last! Here's an in-depth 
look at the FCC decision on multichannel 
television sound and what it means. 
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SERVICE QUESTIONS 

Answers from Radio- 
Electronics' service editor. 




COMPUTERS 






Brian C. Fenton 
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COMPUTER CORNER 

All about printers. 








CIRCUITS AND 
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ALL ABOUT THERMISTORS 




Lou Frenzel 


COMPONENTS 




Part 2. This month we finish our look at the 
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COMPUTER DIGEST 






basics and start to use thermistors in real 
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The computer on a wrist is 
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circuit applications. Harry L. Trietly 
DESIGNING WITH DIGITAL IC's 




here! 
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If digital logic left you behind, it's time to 


REPORTS 






catch up with our new "Back-to-School" 
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Cardco Card/? Universal 






series. Joseph ]. Carr 




Printer Interface 
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HOBBY CORNER 

Building a DC power supply. 
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Beckman DM10 Multimeter 
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A melodious telephone ringer. 
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Free Inforrriation Card 
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Letters 






Understanding memory IC's. 
Robert Grossblatt 
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Market Center 
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What's News 
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STATE OF SOLID STATE 
High-power FET's. Robert F. Scott 
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Cover 1 




Choosing the right component values for your circuit designs can 
be difficult. But that task can pale in comparison to choosing the 
proper component types! 

If you've ever wondered about the differences between wirewound 
and carbon resistors, or ceramic and tantalum capacitors, then this 
article is for you. This month, we'll tell you about resistors — carbon, 
film, wirewound, cermet, etc. The story begins on page 47. 



Next Month 



ON SALE FEBRUARY 14 

TEST EQUIPMENT 

Two information-packed articles to help you choose 
the oscilloscope and digital multimeter that's best for 
you. 

UNIVERSAL CASSETTE INTERFACE 

In Part 2, we'll show you how to build the high-speed 
tape streamer. 

RESISTOR/CAPACITOR SECTION 

Next month, we'll look at different capacitor types 
and how to pick the right one foryour circuit designs. 

DIGITAL IC's 

Our back-to-school series continues with a look at 
CMOS technology. 

AND LOTS MORE! 



As a. service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques 
and scientific and technological developments. Because of possible variances in ihe quality and condition of materials and 
workmanship used by readers. Radio-Electronics disclaims any responsibility for Ihe sale and proper funclioning of reader-built 

pfO|ecls 'jiKzc, upnn or from p^ns or inbrrr^lmn published in ihis magazine. 
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For Hz, people choose this DMM 
with amazing frequency. 




Our 8060A has four unique buttons 
you won't find on any other 
4V2-digit handheids. 

Push the Hz button, and you're ready to 
measure frequencies from 12 Hz to 200 kHz. 

And that's just the beginning. 

Select dB for automatic conversion 
from voltage measurements. Continuity 
for quick checks for opens and shorts. 
And Relative Reference for relative or 
offset measurements — in any function 
or range you're working in. 

Put them together and it's obvious this 
is no ordinary DMM. 

The 8060A also offers true RMS ac 
measurements, 0.04% basic dc accuracy 
and 10 /j,V resolution. Plus Fluke's tradi- 
tional quality, precision, ruggedness and 
value. In all, the most powerful handheld 
DMM you can buy. 

But don't take our word for it. 




FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 



The next time you're comparing 
DM Ms, take a closer look. Because com- 
pared to the competition, something will 
become very clear. 

There isn't any. 

That's why for Hz and many other rea- 
sons, people choose the Fluke 8060A — 
with amazing frequency. 

To learn more about the top-of-the-line 
8060A, the lower-cost 8062A and the 
bench/portable 8050A, contact your local 
Fluke Distributor, or call toll-free 
1-800-426-0361. 
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IN THE U.S. AND NON- 
EUROPEAN COUNTRIES: 
John Fluke Mlg. Co., Inc. 
P.O. Box C9090, M/S 250C 
Evereii, WA 38206 
(206) 356-5400. Tk 152662 



IN EUROPE; 
Fluke (Holland) B.V. 
P.O. Box 5053. 5004 EB 
Tilburg, Tile Netherfands 
(013) 673973. Tlx: 52237 



Copyright © 1964. Mtin Fluke Mlj. Co.. Inc. All riflhb reenat Ad No 4701-8060. 
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PROTECTION FOR A COMPUTER 




A ROOM AS BIG AS A BASKETBALL COURT is needed to hold the 1,840 storage batteries at the 
Boeing Computer Services data center in Betlevue, Washington. The 1,840 Allied C & D batteries, 
with an output equal to that of 3,300 standard car batteries, are part of a (ail-safe plan to provide 
instantaneous backup power in case of electrical failure. Protection is temporary only — the 
batteries are intended to provide 4,100 kilowatts of power for 15 minutes, while the company's 
diesel generators can be started. The center is designed to withstand natural disasters, and the 
batteries are installed on earthquake- resistant racks. 



American company 
locates in japan 

Last October, Applied Materials 
Japan, a subsidiary of Applied Ma- 
terials, Inc., of Santa Clara, CA, 
dedicated a new Technology Cen- 
ter in Marita, Japan, just outside of 
Tokyo. Applied Materials calls it 
"the first major research and de- 
velopment facility in Japan estab- 
lished by an American semicon- 
ductor production systems man- 
ufacturer." 

The 57,000-square-foot facility 
was built at a cost of $9.2 million, 
part of which was provided by a 



$3.4 million loan from the Japa- 
nese Development Bank, an agen- 
cy of the Japanese government. 

New lab investigates 
silicon-on-sapphire IC's 

The Marconi Co. is establishing 
a fully-equipped Silicon Systems 
Laboratory in Lincoln, England. It 
will provide advanced processing 
facilities for1.5-micron silicon-on- 
sapphire technology IC's. 

The advantages of silicon-on- 
sapphire are improved speed or 
reduced power, combined with 
high packing density and proven 



radiation resistance. A particularly 
important application is for elec- 
tronics in satellites, where the cost 
of providing electrical power is 
high, and where the circuits are 
exposed to continuous natural ra- 
diation for years. 

NASA contracts for 
advanced space system 

NASA's Lewis Research Center, 
Cleveland, OH, has awarded a 
$260 million contract to a team of 
electronics manufacturers headed 
by RCA's Astro-Electronics Group 
of Princeton, NJ, for design, de- 
velopment and fabrication of an 
Advanced Communications Tech- 
nology Satellite (ACTS). That is ex- 
pected to be the most advanced 
and complex space-communica- 
tions system known. It is sched- 
uled for launch by the Space 
Shuttle in 1989. 

The contract specifications call 
for a flight spacecraft, ground sys- 
tems, and operations. The work 
will be split among the several 
contractors. Lewis has project- 
management responsibility for the 
program; RCA Astro-Electronics 
will be responsible for con- 
struction of the spacecraft and in- 
tegration and testing of the ACTS 
system. COMSAT will take care of 
the design and development of a 
master control station, a NASA 
ground station, and operations 
and maintenance, and TRW will 
develop the multibeam communi- 
cations package. 

The technologies to be tested in 
the ACTS program, says a NASA 
spokesman, could lead to at least a 
five-fold increase in satellite-com- 
munications capabilities in the 
1990's. Those include multiple spot 
beam transmission, message 
switching on board the satellite, 
and use of a new higher-frequency 
band between 20 and 30 GHz. R-E 




New protection -especially in stormy weather 
for the electronics you use, sell or service! 



A brief, high voltage surge - or spike 
- can occur in any AC line system 
and, at amplitudes lower than 600V, 
cause little or no damage. 

But at greater amplitudes, a spike 
can do real damage. And the greater 
the high voltage surge - resulting 
from nearby lightning, for example - 
the greater the risk of harm, 
especially to solid-state devices. 

That's why Zenith now announ- 
ces the availability of two Spike 
Suppressors - one with a grounding 
plug and the other without. 

Both are designed to provide 
susceptible TV receivers, household 
appliances and other electronics 
with two-way protection from high- 
voltage surges. 



First, a Zenith Spike Suppressor 
absorbs a wide range of voltage 
spikes so only a safe voltage level 
reaches the protected equipment. 

Second, heavy or prolonged 
voltage surges cause a Zenith Spike 
Suppressor to cut off power com- 
pletely to protected equipment 
thereby signaling the need for a 
replacement Spike Suppressor. 

That's double-duty protection 
against spikes for the electronics 
you use, sell or service. And ample 
reason for you to lay in a supply of 
Zenith Spike Suppressors soon. 

Chances are they're available 
at your Zenith dealer's now. Call 
and pick up several before the next 
storm hits! 
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In ihis graph, the solid curve represents the excess 
vottage or "spike" imposed on an electric system and. 
represented by the dotted line, ihe protection provided 
household appliances as the Zenith Spike Suppressor 
absorbs the excess voltage and prevents it Irom 
surging thru the system. 
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Train for the Fastest Growing Job Skill in America 



Only NRI teaches you 
to service and repair 
all computers as you 
build your own 16-bit 
IBM-compatible micro 
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As computers move into 
offices and homes by the millions, 
the demand for trained computer 
service technicians surges forward. 
The Department of Labor estimates 
that computer service jobs will 
actually double in the next ten 
years — a faster growth than any 
other occupation. 

Total System Training 

As an NRI student, you'll get 
total hands-on training as you 
actually build your own Sanyo 
MBC-550-2 computer from the 
keyboard up. Only a person who 
knows all the underlying funda- 
mentals can cope with all the 
significant brands of computers. 
And as an NRI graduate, you'll 
possess the up-to-the-minute 
combination of theory and practical 
experience that will lead you to 
success on the job. 

You learn at your own con- 
venience, in your own home, at 
your own comfortable pace. With- 
out classroom pressures, without 
rigid night-school schedules, 
without wasted time. Your own 
personal NRI instructor and NRI's 
complete technical staff will 
answer your questions, give you 




After you construct this 
digital logic probe, you'll 
install the "intelligent" 
Sanyo detached keyboard, 
with its dedicated 
microprocessor. 



You next assemble the 
power supply into the 
main unit of the computer. 
Using the digital multi- 
meter, you check all 
keyboard connections 
and circuits. 



After you install the disk 
drive and monitor, you'll 
make a backup copy of the 
MS-DOS operating disk, 
explore the 80&8 microchip 
and additional circuits. 



guidance and special help whenever 
you may need it. 

The Exciting Sanyo MBC- 
550-2— Yours To Keep 

Critics hail the new Sanyo as 
the "most intriguing" of all the 
IBM-PC compatible computers. It 
uses the same 8088 microprocessor 
as the IBM-PC and the MS/DOS 
operating system. So, you'll be able 
to choose thousands of off-the-shelf 
software programs to run on your 
completed Sanyo, 



As you build the Sanyo from 
the keyboard up, you'll perform 
demonstrations and experiments 
that will give you a total mastery of 
computer operations and servicing 
techniques. You'll do programming 
in BASIC language. You'll prepare 
interfaces for peripherals such as 
printers and joysticks. Using utility 
programs, you'll check out 8088 
functioning. NRI's easy step-by-step 
instructions will guide you all the 
way right into one of today's fastest 
growing fields as a computer 




service technician. And the entire 
system, including all the bundled 
software and extensive data 
manuals, is yours to keep as part 
of your training. 

How the pro computer 
critics rate the 
Sanyo 550: 

"Sanyo BASIC is definitely 
superior to IBM Microsoft . . .lets 
you use two or three keystrokes for 
entering BASIC commands. " 
—MICROCOMPUTING Magazine 

"... compares faoorably with 
the IBM PC, even surpassing it in 
computational speed. . . " 

-COMPUTERS & 
ELECTRONICS Magazine 



Your NRI Course Includes a Sanyo MBC- 
550-2 Computer with 128K RAM, Monitor, 
Disk Drive, and "Intelligent" Keyboard; 
The NRI Discovery Lab T: , Teaching Circuit 
Design and Operations; a Digital 
Multimeter; Bundled Spread Sheet and 
Word Processing Software Worth $1500 
at Retail— and More. 



7 went to have a look at the 
MBC-550. . . what I found made 
me an owner the next day!" 

—Bill Sudbrink, 
BYTE Magazine 

100-Page Free Catalog 
Tells More 

Send the postage-paid reply 
card today for NRI's big 100-page 
color catalog, which gives you all 
the facts about NRI training in 
Microcomputers, Robotics, Data 



Communications, TV/Video/ 
Audio Servicing, and other grow- 
ing high-tech career fields. If the 
card is missing write to NRI at the 
address below. 



SCHOOLS 
McGraw-Hill Continuing Education Center 

3939 Wisconsin Avenue, NW 
Washington. DC 20016 
We'll Give You Tomorrow. 

IBM is a Registered Trademark of International 
Business Machine Corporation. 
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Video News 



DAVID LACHEKTBRTJCH 

CONTRIBUTING EDITOR 
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• German Plat-Screen Color TV. Siemens of 
Germany, with government backing, has 
developed, a plasma color display less than 2Va 
inches thick, providing a 12-inch picture on a 
panel measuring 14- inches diagonally, which the 
German government says is ready for production. 
The system uses a plasma cathode, no electron 
gun, and is addressed by a matrix system. The 
phosphor screen is said to be a conventional 
type, currently with 288 lines, each made up of 
720 phosphor points, or 240 sets of three colors. 
The tube reportedly is scheduled for production 
in an ITT German plant. However, the matrix 
system currently is very expensive and 
development of special VLSI IC's is required to 
bring costs down. Germany claims the flat tube is 
the most advanced such display device ever built. 

• All-in-One. Pioneer has introduced a 
combination Laservision videodisc player and CD 
compact digital audiodisc player. To be priced at 
more than $1,000, it automatically adjusts itself 
to play back 4Va-inch CD discs, or 8- or 12- inch LV 
videodiscs, and the solid-state laser automatically 
changes in intensity to read either the audio or 
video disc. With the introduction of the 
combination player, Pioneer also is adding a 
digital-audio track to its new Laservision 
videodiscs. The analog track is also preserved for 
compatibility with old model players. As it 
introduced its new model, Pioneer cut the list 
price of its older videodisc player to $300. 

• Camcorder update. The all-in-one camera- 
VCR, or camcorder, is coming into its own, and 
the three formats now in production will be 
joined by a fourth in 1985. Currently available or 
on the way are 8mm camcorders by Kodak, 
Polaroid, and GE; Betamovie camcorders by the 
Beta group, including Sony, Sanyo, Toshiba, and 
NEC, and VHS-C VideoMovie camcorders using 
the 20-minute compatible mini-VHS cassette by 
JVC, Zenith, and the European Thomson Group, 

The VHS group has been accelerating 
development of a camcorder combining the 



advantages of all three systems without the 
disadvantages, and both Matsushita (Panasonic 
and Quasar) and Hitachi (which also 
manufactures for RCA) have come up with units 
combining a full-sized VHS cassette with a video 
camera. The aim is to produce a basic camcorder 
model to sell in the U.S. for less than $1,000. The 
companies believe they have overcome the 
disadvantages of the three other systems 
introduced to date — unlike the 8mm models, they 
will use standard cassettes; unlike Betamovie, 
they'll be able to play back as well as record, and 
unlike VideoMovie (and currently 8mm), they'll 
be able to record a full two hours on a cassette. 

• Multichannel TV Sound, Stereophonic 

sound will be added to the television signal of 
more than 100 TV stations in 1985, according to a 
recent survey. The survey, conducted by the trade 
newsletter, Television Digest, indicated that the 
stations would be located in most major 
metropolitan areas. The new multichannel TV 
sound (MTS) system also provides for 
transmission of a Second Audio Program, or SAP, 
in addition to stereo. The survey found that SAP 
transmissions would be much slower than stereo 
in starting up. Only 19 percent of the stations 
planning to broadcast in stereo indicated they 
would also originate such program-related SAP 
transmission as second-language translation, 
while 3,5 percent planned to originate non- 
program-related SAP's. Under the FCC rules, 
stations may originate virtually any non- 
program-related audio material they wish — 
anything from paging service to radio- type 
programming for the public. 

A survey of set manufacturers by the EIA, 
meanwhile, indicates that they expect 
multichannel sound sets to comprise 10 percent 
of color- TV shipments by mid-1986, rising to 30 
percent by mid-198? and leveling off at 45 
percent in mid- 1988. MTS adaptor jacks should be 
in 10 percent of sets sold by mid-1985, in 20 
percent by mid- 1986, and peaking at 30 percent 
in mid- 1988. (See story on page 51.) H.-E 




True Dual Trace • 10 MHz Real Time Bandwidth • 3 Input Channels • I/O Port 

Digital Waveform Storage • Boolean Waveform Operations • Audio Functions 

8.0 (L) x 4.5 (D) x 1.75 (H) Inches • 1.25 Pounds • 9 Volt Battery/AC Operation 



Consider the LogicScope 136 

■ The LogicScope 136 is the next logical step in test instru- 
mentation for you. It combines many of the features and capa- 
bilities of sophisticated logic analyzers and oscilloscopes . . . 
and it fits in your hand. Never before has so much technology- 
been available in so. small an instrument, at such a low price. 

■ The pocket-sized LogicScope 136 is made possible by a 
patented breakthrough in display technology. The conven- 
tional CRT has been replaced by a unique array of 400 LED's 
that permits simultaneous display of two digital waveforms. 

■ The 136 can be used for viewing single shot events, or 
repetitive waveforms. It can be operated in real time mode, or 
in memory mode which permits acquisition and storage of up to 
50-100 bit waveforms. These can be recalled, logically com- 
pared (AND. OR, EXCLUSIVE OR) to other input waveforms, 
or output to an external device via an I/O port. This I/O port 
will also accept future add-on 136 Modules. 

■ Its very low cost, convenience and ease-of-use make the 
LogicScope the ideal instrument, for designing, troubleshooting 
or repairing digital systems. Made in U.S.A. 

CIRCLE 264 ON FREE 



Consider its Engineering & Field Service Applications: 

■ On microprocessor-based systems, check the timing rela- 
tionship of various parameters relative to the system clock and 
other key events. Its storage capability allows visual and logi- 
cal comparison of non-repetitive waveforms to known refer- 
ence signals. Output in the start-up of the digital device can be 
compared to reference signals to determine the operating state 
of the device. Questionable waveforms can be stored for analysis. 

■ Its light weight and small size make the LogicScope conven- 
ient to take on every service call. The 136 provides much more 
information for trouble shooting a digital system or peripheral 
than a logic probe or digital counter without having to lug an 
oscilloscope or logic analyzer along. 

Contact us for the name of your local distributor 

poccec cEci-noioGV, inc. 

7320 Parkway Drive, Hanover, MD 21076 U.S.A. 
301-796-3300 TELEX 908207 
Division of Renaissance Technology Corp. 
INFORMATION CARD 
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Satellite TV 




FIG. 1 



LNA's and downconverters 



THE PAST FEW MONTHS, WE VE LOOKED 

at the evolution of the home 
TVRO. This time, let's continue 
with a look at how LNA's and 
downconverters have changed. 

LNA changes 

A tow-Noise Amplifier (LNA) 
has always been a substantial part 
of the home-TVRO system. Since 
1979, that portion of the system has 
seen the most dramatic change in 
pricing. In 1979, the basic LNA had 
a 120-degree noise temperature 
(figure) with SOdBof circuit gain at 
a cost of over $1500 per unit; but by 
year's end, prices had dropped to 
around $1195. Not only that, but its 
original function and use has been 
significantly modified by creative 
system designers, as well. 

In 1979, an LNA was simply a 
"low-noise gain block" designed 
to provide a suitable low-noise 
front-end for the receiver that fol- 
lowed. Its job was to supply 
enough RF signal-gain to over- 
come the coaxial cable's line 
losses between the LNA and the 
receiver. It was powered by a DC 
supply that ranged from 15-25 
volts. Power was fed to the LNA 
through a pair of weather-proof 
wires from a power connector lo- 
cated on or at the receiver. Back 
then, the basic LNA was virtually 
the only one offered. 



BOB COOPER, JR.* 

SATELLITE EDITOR 
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Today, however, the dealer has a 
wide list of options available: Vir- 
tually any noise temperature from 
120 degrees down to 60 degrees; 
almost any gain from 30-55 dB, and 
models with or without isolators. 
Also, the price of an LNA has 
dropped significantly. Now deal- 
ers are paying under $100 for an 
LNA. 

The basic LNA (see Fig. 1) now 
has a 100-degree or lower noise 
figure. (Lower noise temperature 
means lower noise contribution, 
hence, improved system sen- 
sitivity.) In addition, the unit is 
now powered through the same 
coaxial cable that connects the 
LNA to the down converter portion 
of the receiver. 



Downconverters 

In 1979, the 3.7-4.2 GHz output 
of the LNA had to be driven in- 
doors through (relatively) "lossy" 
cable — sometimes as much as 200 
feet of the stuff — to the down con- 
verter located inside the receiver, 
as shown in Fig. 2-a. In those days, 
bulk gain in an LNA was important 
because immediately after the LNA 
was bulk loss because of the inter- 
connecting cable. (What was lossy 
cable at 4 GHz was probably not 
lossy at 70 or even 1200 MHz.) 
However, that situation soon 
changed. 

First, downconverters were 
taken out of the receivers (see Fig. 
2-b) and installed in their own 
weather- resistant housings, allow- 
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Electricity and water don't mix. At 
least not in our Heavy Duty Digital 
Multimeters. Because these Oops 
Proof instruments are protected 
by a system of seals to ensure 
contamination-free dependability 
in even the cruddiest conditions. 

Other abuse-proof features 
include the best mechanical pro- 
tection ever built into a precision 
Digital Multimeter, In fact, every 
one of our Oops Proof multi- 
meters will survive a drop from 
ten feet onto a concrete surface! 



All the Heavy Duty series 
meters measure up to 1000 volts 
AC and 1500 volts DC, with full 
overload protection to those 
maximum voltages even on the 
lowest range settings. Overload 
circuitry also provides transient 
protection to 6KV on all voltage 
ranges and up to 600 volts on all 
resistance ranges. 

We also invented a unique, 
long-life rotary switch for our 
Digital Multimeters. You can actu- 
ally feel the difference just by 



rotating the function selector knob. 

You'll find these features in 
a full iine of Heavy Duty DMMs 
that offer a AVi digit readout, 
0.05% VDC accuracy, a 10-amp 
current range, a 2000-hour battery 
life, diode test, true RMS and tem- 
perature measurement All this and 
a no-questions, one-year warranty. 

You'll want to try one out, 
of course, so drop into 
your nearest elec- 
tronics distributor 
and drop one. A 
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ing them to be mounted right at 
the dish (usually to the rear). Now 
the microwave energy had to travel 
only about 10 to 20 feet through 
lossy cable before it was downcon- 
verted to a lower frequency (i.e. 
the IF), which meant less signal 
loss. 

With less signal loss expected, 
the gain of the LNA could be 
scaled down to the 30-45 dB re- 
gion. That helped reduce the price 
of LNA's (fewer gain stages equals 
lower cost). Next, prices for CaAs 



FET's, used in LNA's, dropped dra- 
matically — from $500 each in 1978 
under to $5 in 1984— as volume 
went up. 

Then some clever engineers 
found that the isolator portion of 
the LNA could be eliminated if you 
were extremely careful about how 
you designed the balance of the 
LNA, and were equally careful 
about how you installed and used 
the unit. (The isolator cost $30 and 
up and also added circuit noise to 
the LNA in front of the CaAs-FET 



SATELLITE TV/ 

The First 
Five Years! 





THE MOST COMPLETE report on the mushrooming 
home 'TVRO' industry ever compiled, written as only the 
'father of TVRO' could have prepared. More than 1000 
pages (!) tracing the complete story of home TVRO, 
lavishly illustrated with equipment photos, schematic 
diagrams, equipment analysis reports. Bob Cooper, 
the first private individual to own and operate a TVRO 
(1976) has collected and polished hundreds of indi- 
vidual reports into a unique 'collector's edition' which 
clearly explains the TVRO phenominon in North Amer- 
ica. From Coop's first 20 foot 'monster' dish to the 
present day 5 foot 'C-band' TVROs, the fascinating 
growth of TVRO equipment and its legal status unfolds 
for you. 



THIS TWO VOLUME SET totaling more than t ,000 pages is available for the first time 
to readers of Radio-Electronics at special discount pricing. Originally sold at $100 
per two-volume set, a limited supply is now available ONLY through this advertise- 
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page ( + ) 
October 1984 edition of CSD/Coop's Satellite Digest. This very special edition of 
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of 
TVRO facts and figures ever compiled. Combined with the 1,000 page 'CSD 
ANTHOLOGY' report, you have instant reference to everything you will ever need to 
know about the state of the home TVRO industry. It is MUST reading for every person 
in, or thinking about 'getting into,' any segment of the home TVRO world. 
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SEND C< 1 ANTHOLOGY/2 Vols. + CSD Bonus. 
SEND C October '84 Special Issue ONLY. 

COMPANY : 



NAME 

ADDRESS . 
CITY 



STATE 



.ZIP. 



Payment: $60 US funds (Anthology + Bonus), $15 US funds 
CSD Oct. ONLY; payable "CSD ANTHOLOGY." 



Shipping charges pre- 
paid. Enter order to: CSD Anthology, Radio-Electronics 
Magazine, 200 Park Av. S., New York, NY 100O3; or call 
305-771-0505 for credit card orders ONLY. 



TVRO dealer "Starter Kit" 
available 

Bob Cooper's CSD Magazine has ar- 
ranged with a number of TVRO equip- 
ment suppliers to provide a single- 
package of material that will help intro- 
duce you to the world of TVRO dealership. 
A short booklet written by Bob Cooper 
describes the start-up pitfalls to be avoid- 
ed by any would-be TVRO dealer, in addi- 
tion, product data and pricing sheets from 
prominent suppliers in the field are in- 
cluded. That package of material is free of 
charge and is supplied to firms or individu- 
als in the electronics service business as 
an introduction to the 1984/85 world of 
selling TVRO systems retail. 

You may obtain your TVRO Dealer 
Starter Kit free of charge by writing on 
company letterhead, or by enclosing a 
business card with your request. Address 
your inquiries to: TVRO STARTER KIT, 
P.O. Box 100858, Fort Lauderdale, FL 
33310. That kit not available to individuals 
not involved in some form of electronics 
sales and service. 



amplifier stages.) Seemingly, that 
was the best of both worlds — 
lower cost and better perfor- 
mance! 

Finally, firms such as Dexce!/ 
Gould created hybrid units that 
combined the LNA plus the down- 
converter into a single container 
(see Fig. 2-c), eliminating the short 
section of coax between the LNA 
and the downconverter. Those 
packages, called /.ow-Noise 
Converter (LNC), reduced by1 the 
number of pieces in a typical 
TVRO system, thus, simplifying 
dealer installation. 

Synopsis of trends 

As we enter 1985, LNA prices 
have come down dramatically, 
while quality (performance and re- 
liability) has gone up. Many had 
predicted that the development of 
LNC's would doom LNA's. After 
all, who'd want to install an LNA 
plus downconverter when one 
LNC could replace the pair? 
However, things didn't quite work 
out that way because LNC's are de- 
signed (typically) to work with one 
model receiver. 

The dealer has learned or be- 
lieves, that his maximum flexibility 
occurs when he can separate the 
LNA or LNC from the receiver so 
you can "mix-and-match" to get 
continued on page 120 



Computerized 
Weather Station 



Discover 
the pride. 

With Heathkit, 
you'll discover the 
pride of accomplish- 
ment that comes with 
creating handbuilt quality 
that is uniquely yours. 
And you'll develop skills and 
abilities in many technologies as 
you follow the step-by-step direc- 
tions through the building process. 

You work confidently always backed 
by our simple promise, "We won't 
let you fail." 

If you don't have the latest Heathkit 
Catalog, you're missing some- 
thing great, so mail the coupon now, 
while you're thinking about it. 



high tech 
catalog 



More than just a catalog, a trustworthy 
guide to what's new in computers 

and electronics. 

Ever since radio grew into electronics, the 
illustrated Heathkit catalog has been a 

guide to new and exciting kit products for 
people like you to build. To enjoy and learn 

from, while saving money in the process. 

What sets the Heathkit catalog apart is 

its range of high quality products and 

accurate information on every product 

offered. And that's a lot of products - 

over 450 separate items, including: 

Computer hardware and software ■ 

Robots • Precision test instruments 

• Computerized weather instru- 
ments • Solar hot water systems 

• Automotive and home energy 
products • Security devices • 

Color TVs and video accesso- 
ries • Quality stereo components 
• Amateur radio gear • Educa- 
tional courses that lead from 
the basics of electronics al! 
the way to high tech. 




Send NOW for your 
FREE Heathkit Catalog 

It's the beginning of something great 
for the whole family. 



Heathkit 



Heath 



Company 



A subsidiary of Zenith Electronics Corporation 

CIRCLE B6 ON FREE INFORMATION CARD 
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Professional Books That Help You Get Ahead-And Stay Ahead! 



Join the 



Electronics and Control Engineers' 

BOOk ClUb and 
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THE MCGRAW-HILL COMPUTER 

handbook: Applications. Con- 
cepts. Hardware, Software. Ed- 
ited by H. Helms. 992 pp., 475 illus. 
Everything you need to know about to- 
day's computer science and engineer- 
ing is here in this massive treasure trove 
of information. Covers everything from 
Boolean algebra to hardware selection 
techniques to artificial intelligence. A 
handy reference work that brings you 
right up to the minule! 
219/721 Pub. Pr„ $34.50 Club FT., $43,95 

transducers: Theory and Ap- 
plications. By J. A. Allocca ancf A. 
Stuart. 497 pp., 328 illus. Thoroughly 
describes and illustrates the theory and 
operation of all important transducers 
used in industrial, communication, 
medical, and other applications. Pho- 
tographs, drawings, and diagrams are 
included throughout this outstanding 
introduction to a key element in elec- 
tronic instrumentation. 
582997-5 Pub. Pr.. $29,95 Club Pr., $24.35 

ANTENNA ENGINEERING HAND- 
BOOK. 2/e. Edited by R. C. Johnson 
and H. Jasik, with contributions by 57 
recognized authorities . 1,408 pp., 946 
illus. This widely acclaimed Handbook 
gives you the guidance you need to solve 
problems in antenna design and appli- 
cation. It provides detailed information 
on physical fundamentals, patterns, 
structures, and design techniques for 
practical modern antennas. 
322/910 Pub. FT, $95.00 Club Pr„ $62.50 

RADIO HANDBOOK, 22 e. By W. Orr 

J, J 36 pp., more than 1,300 illus, 
Here's the latest edition of what is uni- 
versally regarded as the most useful ref- 
erence in the industry. It's a "course" 
in communications, a fact-packed ref- 
erence, and a how-to guide— all in a 
single book! 
582442-6 Pub. Pr„ $21.95 Club Pr.. $17.95 

MICROPROCESSOR APPLICATIONS 
HANDBOOK. Editor-in Chief, D. F. 
Stout. 472 pp., 284 ;//us. At last — a 
reference guide to microprocessor 
applications to help you make your 
systems timely, versatile, and 
cost-effective. 
617/388 Pub. P r. , $41 . 95 C lu b Pr. , $31 ,45 

MICROPROCESSOR AND MICRO- 
COMPUTER DATA DIGEST. By W. H. 

Buchsbaum and G. Weissenberg. 336 
pp., 93 block diagrams, 106 pin con- 
figurations. If you work with electronic 
devices that use microprocessor or mi- 
crocomputer integrated circuits, this 
much-needed book contains all the de- 
tailed technical data for every micro- 
processor IC that is currently listed as 
a "standard." off-the-shelf item. 
532835-9 Pub. Pr.. $29.95 Club Pr.. $22.50 

HANDBOOK OF ELECTRIC POWER 
CALCULATIONS. Edited by A. Seid- 
man, H. Mahrous and T. G. Hicks. 448 
pp., 300 illus. Here are 285 tested and 
proven procedures for handling the 
electric power problems most fre- 
quently encountered in actual practice. 
You'll find ingenious, time-saving ways 
to calculate fuel costs, motor effi- 
ciency, and power output. 
580/617 Pub. Pr.. $41.50 Club Pr.. $31.50 



Keep up with current technology 
Sharpen your professional skills 
Be ready for new career opportunities 
Boost your earning power 




New members! 
Any one of these great 
professional 
books 
for only ... 
as a premium with your 
1st selection! 



Spectacular values up to $95»00 



HANDBOOK OF PRACTICAL ELEC- 
TRICAL DESIGN. By J. F. McPartland. 

416 pp., 300 illus. This volume pro- 
vides a step-by-step explanation of de- 
signing electrical systems for indus- 
trial, commercial, and residential 
applications. Packed with helpful tips 
for saving time and complying with code 
requirements from branch circuits to 
wiring size. 
456/S5X Pub. Pr.. $40.95 Club Pr„ $27.50 

DIGITAL LOGIC DESIGN. By 6. Holds 
worth. 338 pp., 192 illus. All of the 
recent advances in digital design tech- 
niques are presented here in depth. It's 
both a text covering basic concepts and 
a practical guide to design techniques 
for combinational, clock-driven, and 
event-driven circuits. 
562852-9 Pub. Pt. $39.95 Club Pr. $27.50 

ELECTRONIC COMMUNICATIONS 
SYSTEMS. By W, D. Stanley. 566 pp.. 
illus. Emphasizing the signal -process- 
ing functions of modulation and de- 
modulation operation, this book pre- 
sents the essentials of electronic 
communications in a logical, step-by- 
step sequence. 
582834-0 Pub. Pr., $25.95 Club Pr., $29.35 



MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. By J. Markus. 
1,264 pp., 3,666 circuit diagrams. 

Complete with values of components and 
suggestions for revisions— plus the 
original source of each circuit in case 
you want additional performance or 
construction details. 
4D4/461 Puh. Pr., $76.95 Club Pr„ $57.95 

ELECTRONICS ENGINEERS' HAND- 
BOOK, 2/e. Editetf by D. G. Fink & D. 
Christiansen. 2,272 pp., 2,189 illus. 
This updated and enlarged edition cov- 
ers alt the latest knowledge in the field, 
including new advances in integrated 
circuits, pulsed and logic circuits, laser 
technology, telecommunications, and 
much more. 
209/812 Pub, Pr„ $93.50 Club Pr.. $63.35 

DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. By H. Taub. 608 pp., 
heavily illus. This fast-paced, care- 
fully written guide gives you thor- 
ough explanations of alt the basic 
principles of digital systems and 
logic design — plusa solid introduc- 
tion to microprocessors and micro- 
processor-based designs. 
623/455 Pub. Pr.. $37.00 Club Pr.. $26.50 



INTRODUCTION TO MICROWAVE 
ELECTRONICS. By T.C. Edwards. 76 
pp., illus., softbound. Eliminating un- 
necessary theory and mathematics, this 
book provides you with a lucid overview 
of microwave engineering and the de- 
vices and circuits being used today. 
Helpful even if you have only limited 
experience with microwave electronics. 
583030-2 Pub. Pr, $14,95 Club Pr. $10.95 

THERMAL COMPUTATIONS FOR 
ELECTRONIC EQUIPMENT. By G. El- 
lison. 336 pp., 220 illus. Arms you with 
the mathematical tools you need to pre- 
dict, quickly and accurately, the tem- 
peratures in electronic equipment cooled 
by conduction, radiation, and natural or 
forced convection. Includes ready-to- 
run computer programs that utilize both 
continuous analytic and finite element 
approaches. 
582964-9 Pub. Pr„ $34,50 Club Pr„ $24.95 

PRACTICAL DIGITAL DESIGN US- 
ING ICS. 2/e. Sy J. D. Greenfield. 7i7 
pp., illus. This revised and expanded 
Second Edition of a popular guide shows 
how to get the most out of a wide range 
of popular integrated circuits. What's 
more, it contains the specialized know- 
how today's designer needs to interface 
ICs with microprocessors. 
592853-7 Pub. Pr., $25.95 Club Pr.. $19.95 

INTRODUCTION TO RADAR SYS- 
TEMS. 2/e. By M. I. Skolnik. 698 
pp., 244 illus. This new edition of a 
widely used text on radar from the 
systems engineer's point of view 
brings you Full discussions of the 
many major changes that have oc- 
curred in the field recently. 
573/031 Pub. Pr.. 543.00 Club Pr.. $31.09 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS. 11/e. Bv 
D. G. Fink and H. FJeaty. 2,448 pp., 
1,414 illus. Today's most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 
able facts . 
209/74X Pub. Pr.. $79.95 Club Pr., $62.95 
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MICROWAVE SEMICONDUCTOR 
CIRCUIT DESIGN. By W.A. Davis. 416 

pp. heavily illus. Provides in -depth cov- 
erage an microwave circuit analysis, 
passive microwave components, 
impedence transformers and circuits, 
broadband directional couplers, me- 
chanical realization of selected trans- 
mission lines, CAD, CAM and CAT, char- 
acteristics of amplifiers and oscillators, 
noise, statistical thermodynamics and 
PN junction theory. 
58044-2 Pub. Pr.. 147.50 Club Pr., $35.50 

optical fiber systems: Tech- 
nology, Design, and Applica- 
tions. ByC. K. Kao. 197pp., illus. 
From a basic explanation of optical 
fiber systems to the economic 
ramifications of their use, this vol- 
ume provides full coverage of a 
rapidly changing field. 
332/770 Pun. Pr., (33.50 Club Pr„ $23.95 



McCRAW-HILL ENCYCLOPEDIA OF 
ELECTRONICS AND COMPUTERS. 

ByS. R Parker, Editor-in-Chief. 960 pp., 
1,256 illus., outsizeti 8'fc x 11 format- 
It's a single -vol ume library that covers 
the entire world of electronics from Edi- 
son's pioneering work in electricity right 
up to optical fiber communications, 
control systems, lasers, radar, TV re- 
ceivers, artificial intelligence, and 
computer storage technology. 
454/876 Pub. Pr., $67.50 Club Pr., $41.50 

ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hafer. 336 
pp., more than 200 illus. Actually 
two books in one — a quick prepara- 
tion manual to help you pass your 
RE. exams on the first try and a 
rich source of practical electronics 
engineering information and 
know-how. 
254/303 Pub. Pr, $32.50 Club Pr„ $25.50 




HANDBOOK OF MICROCOMPU- 
TER-BASED INSTRUMENTATION 
AND CONTROLS. By J. D. Lenk. 307 
pp., 227 illus. Digital or microcompu- 
ter-based instrumentation and control 
systems can be very complicated — or 
relatively simple — depending on the 
application. In this book both systems 
are described and illustrated — and many 
examples of actuat systems now in use 
in industry are included throughout. 
582366-9 Pub. Pr., $22.95 Club Pr., $16.95 

COMPUTER METHODS FOR CIR- 
CUIT ANALYSIS AND DESIGN. By J 
Vlach and K. Singhal. 656 pp., 148 il- 
lus. Computational methods have be- 
come an integral part of circuit analysis 
and design. And a solid understanding 
of the basics of computer-aided design 
is a must for engineers who want to 
achieve their career objectives. This self- 
teaching book provides that know-how 
in a logical, easy-to-follow presenta- 
tion. 
582855-3 Pub. Pr. $42.50 Club Pr.. $33.95 

SENSOR AND ANALYZER HAND- 
BOOK. By H.N. Norton. 562 pp., illus. 
Covers solid- and fluid-mechanical 
quantities as well as acoustic, thermal, 
optical, nuclear, electrical, and mag- 
netic quantities . . . chemical proper- 
ties and composition . . . electromet- 
ric, thermal, ionization, chromoto- 
graphic, and spectroadiomelric analyz- 
ers ... magnet resonance and mass 
spectrometers . . . and surface analysis 
instruments. 
582808-1 Pub. Pr., $39.95 Club Pr, $29.95 
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Be sure to 
consider these 
important 
titles as well I 



LARGE 5CALE INTEGRATION: De- 
vices. Circuits, and Systems. By :; 
J. Howes & D. V. Morgan 
582B51-0 Pub. Pr., S35.95 Club Pr.. $21.15 

MICROWAVE SEMICONDUCTOR 
ENGINEERING. By J. I White. 
5B2553-8 Pub. Pr.. $32.50 Club Pr, $25.95 

MICROPROCESSOR SUPPORT CHIPS: 
Theory, Design, and Applica- 
tions By T. J. Byers. 
095/183 Pub. Pr, $33.50 club Pr, S3I.D0 

ENGINEERING FORMULAS. 4 6. By 

K. Gieck 

232/199 Pub. Pr.. $.16.85 [lull Pr.. SI3.SD 

ELECTRONICS CIRCUITS NOTE- 
BOOK. Edite* by S. Weber. 
132/44! Puu. Pr, $35.50 Club Pr, $27.50 

ANALYSIS AND DESIGN OP DIGITAL 
INTEGRATED CIRCUITS. By D, A. 
Hodges and H. G. Jackson. 
291/935 Pub. Pr, S31.0D Club Pr, $23.95 

HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D. 
E. Stout & M. Kaufman. 
El 7/91 X Pub. Pr $39.50 Club Pr., $29.00 

ENGINEERING MATHEMATICS 

HANDBOOK, 2/e. By J. J. Turns. 

E54/298 Pub. Pr., $34 50 Club Pr, $26.95 

PCM £ DIGITAL TRANSMISSION 

SYSTEMS. By R F. Owen. 

479/542 Pub. Pr, (34.95 Club Pr, $25.95 

SIGNALS AND SYSTEMS. By A. Op- 
penheim, A. Willsky, and I. young. 
5S2S74-7 Pub. Pr, $32.50 Club Pr, $25.95 

DIGITAL COMMUNICATIONS. By J. 

Proakis 

509/271 Pub. Pr, $37.50 Club Pr, $29.50 
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Why YOU should join now! 

■ BEST AND NEWEST BOOKS IN VOUR FIELD — Books are selected from a wide 
range of publishers by expert editors and consultants to give you continuing access 
to the best and latest books in your field. 

■ BIG SAVINGS — Build your library and save money too! Savings ranging up to 
30% or more off publishers" list prices — usually 20% to 25%. 



BONUS BOOKS — You will immediately begin to participate in our Bonus 
Book Plan that allows you savings up "to 70% off the publishers' prices of 
many professional and general interest books! 



■ CONVENIENCE — 12-14 times a year (about once every 3-4 weeks) you receive 
the Club Bulletin FREE. It fully describes the Main Selection and Alternate Selec- 
tions. A dated Reply Card is included. If you want the Main Selection, you simply do 
nothing — it will be shipped automatically. If you want an Alternate Selection — or 
no book at all —you simply indicate it on the Reply Card and return it by the date 
specified. You will have at least 10 days to decide. If, because of late delivery of the 
Bulletin you receive a Main Selection you do not want, you may return it for credit 
at the Club's expense. 

As a Club member you agree only to the purchase of three books (including your 
first selection) during your first year of membership. Membership may be discon- 
tinued by either you or the Club at any time after you have purchased the first 
selection plus two additional books. 

Other McGraw-Hill Book Clubs: 

Architects Book Club ■ Byte Book Club ■ Chemical Engineers' Book Club 

■ Civil Engineers" Book Club ■ Mechanical Engineers' Book Club 
For more information, write to: 

McGraw-Hill Book Clubs, P.O. Box 5&2, llighlslown, New Jersey 0H52O 



MAIL THIS COUPON TODAV 



McGraw-Hill Book Clubs 

Electronics and Control Engineers' 

Book Club® 

P.O. Box 582, Hightstown, New Jersey 08520 

Please enroll me as a member and send mc the two 
bucks indicated, hilling me for the $2.89 premium arui 
my first selection at the discounted member's price, 
plus local tax, shipping, and handling charges, [agree 
to purchase a minimum of two additional books dur- 
ing mv first vcar of membership as outlined under the 
Club plan described in this ail A shipping and han- 
dling charge is added to all shipments. 



Write Code No. of 
S2.89 selection here 



Write Code No. of 
first selection here 



Signature . 
Name 



Address/Apt. # 
Citv 



State 



. Zip . 



This order subjeel to acceptance by McGraw-Hill. All 
prices subject to change without notice. Offer good 
only lu new members. 

E33716 



m 
re 

to 

CO 
Ol 



Letters 



WRITE TO: 

LETTERS 

Radio-Electronics 
200 Park Ave South 
New York, NY 10003 



CLOSED-CAPTION TV SIGNALS 

Perhaps we can provide some of 
the information John Bunting 
asked for in the August 1984, "Let- 
ters" column relative to closed 
caption TV signals. PBS stations 
helped pioneer the process, first 
with the National Bureau of Stan- 
dards system in the 70's, and then 
with the current system. 

In theory, it should be relatively 
easy to extract the transmitted 
characters, but one will not be 
able to obtain the full caption 
function with "a few dollars worth 
of chips." First, it is necessary to 
look in the right place for the cap- 



tion signal: line 21, the last line of 
vertical blanking before the start 
of picture information. Second, 
the decoder has to distinguish be- 
tween field 1 and field 2 of each 
frame, because the actual charac- 
ters are only transmitted during 
field 1. (Only half of line 21 can be 
used in field 2, and that is reserved 
for a framing code that determines 
when and where the text will ap- 
pear on the screen.) 

The format of field 1, line 21, is as 
follows: 10 microseconds after the 
start of the horizontal-sync pulse, 
exactly 7 cycles of 503 kHz sine- 
wave appear. That is phase-locked 



to horizontal sync, and is used for 
synchronizing the decoder clock 
oscillator. About 4 microseconds 
later, the pulse sequence begins, 
consisting of two 7-bit (plus parity) 
ASCII characters in non-return-to- 
zero (NRZ) format. The two 
characters occupy a little under 34 
microseconds. That is true for only 
7 consecutive frames, however; 
the eighth is used for a reference 
pulse that allows the commercial 
decoders to adapt to a variety of 
distortions that the transmission 
system may induce. Neither the 
framing code nor the equalizer 
pulse would be feasible to de- 
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Z*K precision J WELLER 



JERROLD 



Jerrold Cordless Cable 
T.V. Converter 



MODEL LCC-58 (Special) 



30* 




'ANY QUANTITY 



^ 



m 
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"THE SOLDER STATION" 

WELLER XCELITE 

CONTROLLED-OUTPUT 

SOLDERING STATION 




MODEL WTCP-R 



PTA-T-TIPS 

•3 4 * 



'i€PREC/S/Ofl/ 



MODEL DM-2802 



The DM2802 is the smallest digital multimeter on the 
market. Its probe-style design makes It ideal for taking 
measurements in hard -to- reach test area. 

Fea lures Include: 

• small size 

■ complete autoranging 



*»$& 




* "touch hold" 

• audible continuity checking 




EDCcartnaGd 

ELECTRONICS 

770 Amsterdam Ave.. New York. NY 1 0025 



Write for FREE 136 page Catalog 



SHIPPING CHARGES 

For Or dor i ADD 

S25-100 S6.50 

S100 SS00 18.50 

S50Q-S7SD $10.50 

1750 and up S15.00 

Parcel Post . . S20.00 

MASTERCARD • VISA 



CIRCLE 252 ON FREE INFORMATION CARD 



Send Purchase Order, Check, 
Money Order or CO. D. 

or Call Toll Free 
800-223-0826 

in NY. State (212) 865-5580 




NTE is the red hot success story of the electronics 
industry and the big boys are green with envy. 
They don't like the fact that we've built our 
reputation on giving you more of what you're 
looking for in a replacement part. More quality. 
More reliability. And, more parts to choose from. 
That's why more and more technicians across 
the country are picking the package with the 
green NTE diamond on the front. 
NTE parts are extensively tested on state-of-the- 
art equipment during every phase of production 
to ensure top performance — performance 
that's backed by the industry's only two 
year warranty. 




What's more, NTE uses a special computer 
controlled inventory system, so when you 
replace or design with NTE, you can be sure that 
the part you need is on your distributor's shelf. 
Our new 1 985 Technical Guide and Cross 
Reference manual, which has over 3, 100 NTE 
types cross-referenced to over 220,000 industry 
part numbers, is now available. 
Why settle for our competitor's parts when you 
get more quality and service with NTE? Look for 
NTE's replacement parts in the bright green 
polybags and cartons at your distributor today. 
Don't forget to ask about our new Flameproof 
Resistors and Wire Ties, too! 



New -Tone Electronics, inc. 

44 FARRAND STREET, BLOOM FIELD, NEW JERSEY 07003 

CIRCLE 272 ON FREE INFORMATION CARD 
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^HITACHI 

>4pr Hitachi Denshi, Ltd 



PORTABLE OSCILLOSCOPES 




$461.00 



MODEL V-212 

DC to 20MHz, 1 mV/div, Dual 

Trace 

Feature 6" Rectangular CRT 

Full 2 year parts and labor 

warranty, 




MODEL V-650F 

DC to 60MHz, Dual Trace 
Delayed Sweep 



$956.00 



^Polaroid CR-10 Camera 



Now you can get an instant 
picture in black & white or color 
from any oscilloscope screen. 
Includes CRT hood 
* Large hoods also available to fit 
computer terminals and CAD/ 
CAM screens 



$369.00 




GLOBAL SPECIALTIES 

TRIPLE OUTPUT POWER SUPPLY 



SfCPREClSiON 




TRIPLE OUTPUT 
POWER SUPPLY 



$219.00 



MODEL 1301 

• Fully regulated triple output 

• Fixed 5VDC. 1 A 

• V1 +5 VDC10 18 VDC .5A 

• V2 -5 VDC to 18 VDC -5A 

• Fuily automatic current limiting 



ELECTRO INDUSTRIES. INC. 




MODEL 1650 



$319.00 




DC POWER 
SUPPLY 



+ $125.00 



MODEL 3D02A/Q-30 VDC/0-2A 



Functions as three separate 
supplies 

Exclusive tracking circuit 
Fixed output 5 VDC, 5A 
Two to 25 VDC outputs at 0.5A 
Fully automatic, current- limited 
overioad protection 
+ and — terminals of each output 
are fully isolated, in all modes 
All three outputs may be con- 
nected in series or parallel for 
higher voltage or current 




MODEL V-1050F $1276.00 

DC to 100MHz, Quad Trace, 

Delayed Sweep. 

- All prices include full set of 

factory probes - up to $1 20.00 

value. 



GLOBAL SPECIALTIES 



DP-1 



$ 



DIGITAL PULSER $83.00 

* Senses state of node, presets pulse polarity 

* Short circuit protected, circuit powered 

* Handheld digital signal Injector 



PHOTO- BOARD 




Length = 7.4" 
Width = 4.5" 
1 4 pin JCcapicity= 1 2 
Terminals = 248 
Tie points = 1 240 



MODEL PB-1QZ 



$34.95 



LP- 1 



$19.95 



DIGITAL LOGIC PROBE 

• Use to 50 ns, 10 MHz 

• Circuit powered, portable 

• Compatible with most logic families 



DIGITAL CAPACITANCE METER 



• Battery operated 

■ 3Vi digit LCD display 

• Range 1 PF to 2,000 UF 

• 0.2% basic accuf acy 




MODEL 3000 

$139.00 



CALL US TOLL FREE 

1-800-732-3457 

IN CALIFORNIA TOLL FREE 

1-800-272-4225 



■ Master Charge 


€$ 


ADD FOR SHIPPING AND INSURANCE 


■ VISA ■ COD 


SO 10 $250.00 


$4,50 


■ Money Order 




S2 St. 00 to$ 600.00 


$6.50 


■ Check 


1- ™'J 


$501.00 10 $750.00 


$850 






$751.00 loSIOOO 


$12.50 


C O D 1 s ox i ra ( I equ i red 2 6% d epos i t) 


over S1 000.00 


$15.00 



RAG ELECTRONICS, INC. / 21 41 8 Parthenia Street/ Canoga Park, CA91 304/ 1-818-998-6500 



■I Smith #h'tach, ^ 
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_ A PRECISION 



ELECIBO 1NDUST1IES. IHC 
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IFLUKEI 



GLOBAL SPlCIAlTtiS 
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GMA/7 14th ANNIVERSARY SALE! 



FLUKI 



70 SERIES MULTIMETERS 




• Analog Display • Rotary 
Knob • Volts AC & DC • Resis- 
tance to • 32 Mn • 1 Amps • 
Diode Test • 3200 Counts • 
Fast Autoranging • Function 
Annunciators in Display • Power- 
Up Self Test • 2000+ Hour 
Battery Life w/Power Down 
"Sleep Mode" • New Test Leads 

• VDE & UL Approval 



73 $85.00 

• 0.7% Accuracy 

• Autorange Only 

• 10 Amp Only 



75 $99.00 

• 0.5% Accuracy 

• Manual or 
Autorange 

• 10 A + 300 mA 
Range 

• Beeper 



77 $129,00 

• 0.3% Accuracy 

• Manual or 
Autorange 

• 10A + mA Range 

• Beeper 

• "Touch- Hold 
Function 



WE CARRY A FULL LINE OF FLUKE MULTI-METERS, 
COUNTERS, AND DIGITAL TEMPERATURE METERS 



MODEL 8060 A 



4</z DIGIT MULTIMETER 

• Frequency measurements to 200KHz 

• dB measurements 

• Basic dc accuracy 0.4%; 

• 1 0oV, 1 nA and 1 m n sensitivity 

• True RMS 4QJ0 nn 

• High-speed Beeper *pu4y.UU 




C3ESI PORTABLE OSCILLOSCOPES 




MODEL SS-5705 $899.00 

DC to 40MHz 

Vertical and horizontal deflection 
accurate within ±2%. CRT accelera- 
tion voltage 12KV. 3 channels, 
6 traces. High precision calibrator 
(±1%). Fastest sweep rate: 10 na 

• High sensitivity 1 mv/div 

• CH1 signal output 

• Beam finder 

• Delayed sweep 

• Alternate time base 




MODEL SS-5702 $535.00 

DC -20MHz, 5 mV/div 

Dual trace 

6 inch rectangular internal graticule 

CRT. 

Includes 2 each x1/x1Q probes and 

full factory warranty; 2 years on parts, 

labor and CRT 

CIRCLE 266 ON FREE INFORMATION CARD 
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Audio Sine/Square 

Wave Generator m m *"■ 

• Distortion from <O.03% 1 1 C- 1 ? (1 1 

• 10 hi to 1 mhi mo-i£ua 

$259.95 
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FUNCTION 

GENERATOR 



MODEL 3010 $189.00 

* Sine, square and triangle output 

• Variable and fixed TTL outputs 

* 0.1 Hz to 1 MHz in six ranges 

• Typical distortion under 0.5% from 1 HztolOO 
kHz 

• Variable DC offset 

* VCO input for sweep tests 



VIIZ 




MULTI-FUNCTION 

COUNTER 



MODEL WD-755 

$259.00 

• 5 Hz to 125 MHz 

• 8 Digit LED Display 

• Period Measurement 5 Hz to 2 MHz 

• Totalizes to 99,999.999 Plus Overflow 

• Frequency Ratio Mode 

• Time Interval Mode 

• Switchable Attenuator & Low Pass Filter 

RELAY YOM . . 5-way protection 




$49.00 



MODEL WV-532A 



Fast relay opens input circuit on overload 
Lamp indicates when relay is open 
Easy-access battery compartment and test- 
lead storage 

High-accuracy: ±2% OCV. ±3% ACV 
3-tc-i ranges (like VTVM) 
Large, 5^" mirror meter 
Front panel end meter scales coded in 3 
colors for quick function identification 
Battery-condition indicator for overload 
protection circuit 



VARIABLE 
TRANSFORMER 



$145,00 MODEL 3PN1010V 

RAG CARRIES THE COMPLETE STACO 
VARIABLE TRANSFORMER LINE 

CALL US WITH YOUR REQUIREMENTS 




PROBE 
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code, so the experimenter would 
probably want to display the data 
stream on a separate monitor. 

It would appear that teletext and 
closed-caption signals are quite 
different, which is reasonable con- 
sidering the difference in targeted 
audiences. The closed-caption sig- 
nal transmits data at a much slower 
rate and might appear to be less 
efficient. It is still capable of trans- 
mission faster than most people 
can read, though, and the slower 



rate enables reliable data recovery 
even at the outer regions of a sta- 
tion's coverage. 

Teletext, on the other hand, 
must be more things to more peo- 
ple, so it necessarily must be fast- 
er. That is accomplished by higher 
baud rates and use of more lines. 
Mr. Bunting might be interested to 
know that lines 10-13 are not in 
general use, but according to the 
FCC's timetable (Section 73.682, 
Schedule 1) will become available 



VIEW 8 TRACES ON YOUR SINGLE 

OR DUAL TRACE SCOPE WITH THIS 

LOW COST DEVICE!! 
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MIH^— 'MUX 
AMPLITUDE 
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SPACING 
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SELECT 



OUTPUT 



Now you no longer have to spend 
thousands on an expensive multi- 
trace oscilloscope - our single trace 
Hitachi scope combined with this 

module will allow you to view up to 8 
simultaneously securing analog or 
digital (or both} signals in their real 
time and amplitude relationship. The 
MPX 101 may be used on any oscil- 
loscope, whet hersingle, dual or mul- 
tiple traces. Its low cost makes It a 
particular favorite for designers, test- 
ers, hobbyists and repairmen who 
want to compare and analyze dis- 
played signals in a timing diagram 
format. The controls on the front 
panel of the metal case allow you to 
vary amplitude and spacing of the 
displayed signals. 



MODEL MPX101 
FULLY ASSEMBLED & TESTED! 




Made In The United States 



SPECIFICATIONS 

Inputs: 8 signals plus ground via 9 


150 mV/step@ 5V Input 


input leads terminated with alliga- 


Multiplex Rate: Switch selectable, 40 


tor clips 


KHz or 4 KHz 


Bandwidth: ± 1dB to 5 MHz 


Impedance: 50 Ohms 


Impedance: 10.9 K 


Power: 105-135 VAC O 1 Va 


Input Voltage: ± 5V peak (diode 


Dimensions: 6.25" x 3.25" x 


clamped to ± 5 Volt supplies) 


4.75" (WxHxD) 


Output: Staircase waveform summed 


Operating Temperature: 0-40°C 


with input signals, 0-800 mV 


Weight: 1 lb. 1 0.5 oz. 


full scale 


Warranty: one year full replacement 


Step Amplitude: Variable to 150 


warranty from date of purchase 


mW step 


Lighted on/ off power switch 


Signal Voltage: Variable to 


Wood grain finished metal case 



DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED 



E.W. ENGINEERING, INC . 



VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED! 

6 Herman Drive, E. Granby, CT 06026 □ 203/651 -0285 
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in 1988. Lines 14-18 and 20 (both 
fields) are currently used, al- 
though some stations still use cer- 
tain of those lines for test signals. 
We hope that information will 
be useful to Mr. Bunting and any 
others interested in this new area 
of TV technology. 
JOHN H. DAVIS 
WJSP-TV 
Warm Springs, GA 

ANOTHER ONE JOINS THE 
RANKS 

You can add my name to the list 
of those who joined your ranks 
from Computer & Electronics, (for- 
merly Popular Electronics.) 

I had been reading and/or sub- 
scribing to Popular Electronics 
since 1964, but no more once they 
became Computer & Electronics. 

By the way I've got nothing 
against computers, since I design 
PC boards using a CAD (computer- 
aided design) system and have a 
Radio Shack TRS-80 Color Com- 
puter at home. But everything has 
its place, and changing their for- 
mat to one that covered comput- 
ers almost entirely was a bad 
move. I had always looked forward 
to building the various projects 
they (and also your magazine) 
published. 

Before I sign off, maybe you or 
your readers can help me. I need a 
schematic and parts list for a 
Southwest Technical Products 
Corp. project called Psychedelia 
III, a color organ kit that needs 
repair. I hope you can help. 
RICHARD C. POLK 
Streamwood, It 

ZX81 OWNERS ALIVE AND WELL 

Thanks to you for running the 
article on "Interfacing the ZX81." I 
just received my July issue of Ra- 
dio-Electronics, (the mail takes a 
while) and I am delighted with the 
article. Also appreciated was the 
previous article by Paul W.W. 
Hunter on the 8K transparent 
memory for the ZX81. I estimate 
that there are on the order of two 
million ZX81 and Timex 7000 
owners scattered about, and al- 
though our primesupplier (Timex) 
and prime publication (Sync) have 
bitten the dust, we remain alive 
and well. 
JESS PEELER 
Cosfa Rica, Central America R-E 



26 



Q^ATA PRECISION ^W^tT SHU] - l^P 



| oorac | 



HICKOK 




77 • 0,3% Accuracy 

• Manual or 

Autorange 

• 10A + mA Range 

• Beeper 

• "Touch-Hold" 

Function 



$V\S!5. 



WE CARRY A FULL 
LINE OF FLUKE 
MULTI-METERS. 

IN STOCK NOW 



Sale ends Jan. 85 



FLUKE 



SERIES 



MULTIMETERS- 



• Analog Display • Rotary Knob • Volts AC & 
DC • Resistance to • 32 Mfl» 10 Amps • Diode 
Test • 3200 Counts • Fast Autoranging • Function 
Annunciators in Display • Power-Up Self Test 

• 2000 + Hour Battery Life w/ Power Down "Sleep 
Mode" • New Test Leads • VDE & UL Approval 
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BECKMAN'S 

CIRCUITMATE ® 
ALL UNDER $100 



75 

0.5% Accuracy 
Manual or 
Autorange 
10A + 300 mA 
Range 
Beeper 



and free C70 
holster 73 

• 0.7% Accuracy" 

• Autorange Only 

• 10 Amp Only 

NEW! 



AVAILABLE NOW. . . 
$6495 
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Circuitmate DM 20— 
3Vi-digtt, pocket-size 
multimeter; 0.8% Vdc 
accuracy, diode test, 
hFE test, conductance, 
10 amps AC and DC 
ranges, auto- polarity 
auto-zero, auto- 
decimal 



[ Circuitmate DM-40 — 
3Vi -digit multimeter; 
0.8% Vdc accuracy, 
diode test, auto- 
polarity, auto-zero, 
autc-declmal 



17T3\ BECKMAN 

CIRCUITMATE DM10 

Sa-R $39 95 



IN STOCK NOW 



5 89 



95 



79 
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Circuitmate DM-25— 
3Vj digit, pocket-size 
multimeter; 0.5% Vac 
accuracy, diode test, 
[capacitance, continuity 
beeper, conductance, 
10 amps AC and DC 
ranges, auto-polarity, 
auto-zero, auto- 
decimal 



IClrcuitmate DM 45 — 
3Va -digit multimeter; 
0.5% Vdc accuracy, 
diode test.continuity 
beeper, 10 amps AC 
and DC ranges, auto- 
zero, auto- polarity, 
auto-decimal 



The DM73 is the smallest digital 

multimeter on the market. Tts 
probe-style design makes It Ideal 
for taking measurements In hard- 
to-reach test areas. 

•Small Size •"Touch Hold" 
•Complete 'Audible continuity 

Autoranging checking 



$6395 



fi TOLL FBEE HOT ^ 

S 800-223-0 47 a 

^^^ ** w 212-730-7030 

26 WEST 46th STREET, NEW YORK. N.Y. 10036 
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IF YOU WANT TO GE1 
YOU HAVE TO GET INTO 

Learn PC Servicing By Building Your Own NTS/HEATH HS-15 
Desk-Top Computer, Circuit-By-Circuit 



NTS Intronic Home Training 
Takes You Below The Surface 

NTS gets you right down into the 
heart of computer circuitry. You learn 
how microprocessors function, how 
they are designed, how they operate 
and are used to solve problems. Your 
program includes a wide variety of 
tests and projects, as you assemble 
your PC. You experience the ex- 
citement of seeing your own skills 
grow, the security of knowing you 
really understand what makes a 
computer tick. 

A Career in 
PC Servicing 

The world of computers is 
constantly expanding. Applications 
have spread from business to manu- 
facturing, from industry to medical 
and scientific fields. Computer-aided 
design, engineering, and production 
have revolutionized drafting, 
graphics, and prototyping. Computer 
sales figures point to a continuing 
need for service technicians as well 
as installation and maintenance 
specialists. The type of training you 
receive will largely determine your 
ability to take advantage of these 
opportunities .... and nothing beats 
the practical, down-to-earth training 
you get from NTS. 



Learning circuitry through the construction of this 
equipment offers practical training tor which there 
is no substitute. Test equipment is included. 



The NTS/HEATH 16-Bit HS-1S1 

This desk-top PC is the most powerful and 
versatile ever offered in any home training 
program. Check the advanced features 
listed below: 

1 . 1 28 KB RAM user memory on board, 
expandable to 640 KB 

2. 16-bit 8088 Microprocessor accepts 
advanced software, speeds word pro- 
cessing; also allows selection from the huge 
library of IBM software. 

3. 5.25-inch floppy disk drive, double 
density, IBM formatted, stores up to 360 KB. 
(Expandable to dual disk drive, and optional 
10.5 MB hard-disk drive.) 

4. MS-DOS operating system, IBM compati- 
bility, make a wide choice of software 
programs available. 

5. Four open IBM-compatible slots provide 
for future expansion, printer, modem, etc. 
Will accept most peripheral boards designed 
for IBM-PC. 

6. Two video outputs for color or mono- 
chrome display monitor. Your NTS course 
includes a high resolution monitor displaying 
80 characters by 25 lines, or graphics. 

7. Editing capabilities help you insert or 
delete characters and lines, erase, jump or 
smooth scroll, etc. 

Your NTS training course will teach you to 
program on this outstanding PC, using 
lessons, texts, and diagrams to make full use 
of its capabilities. Catalog contains complete 
details. 



Field servicing Is Interesting and rewarding. 
Technicians may work for a service company, 
manufacturer, or major users. 



The NTS/HEATH HS-t5t PC completed, includ 
monitor and full-function keyboard with catcui 
style keypad, and typewriter format. 
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NTO PC SERVICING 
V MICROCOMPUTER 




The student Mms to use test equipment such as » 
digital probe ehd^a digital multijaapr to check circuits 
and measure volwgqs. Lessons and current texts 
round out the entire program, emphasizing practical 
applications of theories : and ptinctp. ' 



installing the disk-drive in the PC is one of the final stages in the assembly of the 
microcomputer. Learning the use of teat equipment to check circuits is an integral part 
of the training which, with field experience, develops invaluable career skills. 




NTS COURSES COVER MANY 
AREAS OF SPECIALIZATION 
IN ELECTRONICS: 



Robotics: Build the NTS/HEATH Hero 1 
Robot as you learn robotic programming. 
Robot is complete with arm and gripper, 
voice synthesizer. Robotics is becoming 
increasingly important in industry as almost 
daily news features attest. 

Video Technology: Build one of the most 
advanced Color TV sets in America as you 
learn circuit diagnostics, and the use of 
digital test instruments, Course covers color 
TV, video tape recorders, computer 
fundamentals, solid-state devices. 

Industrial and Microprocessor 
Technology covers circuit analysis, micro- 
processors and automation applications, 
lasers, and basic industrial robotics, 

TV & Radio Servicing is a specialized 

course offering an excellent foundation in the 
use and application of both analog and 
digital test equipment as applied to the TV 
servicing field. Learn circuits, adjustments, 
trouble- shooting, and servicing of Color and 
monochrome monitors. 

Digital Electronics offers the student the 
opportunity to get involved with computer 
concepts, computer technology 
fundamentals, and digital equipment by 
training on the NTS Compu-Trainer. 

Basic Electronics is a course designed 
for those wishing to have an over-view of 
electronics in many of its aspects including 
radio receivers, solid state devices, and 
electronic components. 

NTS Intronic training programs include a 
variety of superb equipment, most of which is 
classified as field-type, making the training 
practical and career oriented. Texts and 
lessons have been tested in our Resident 
School in Los Angeles to assure home study 
students their courses of training are easy to 
understand NTS, now in its 80th. year, 
continues to be at the leading edge in 
Electronics home training. 

' IBM Is a trademark of International Business Machines Corp. 
' MS is a trademark of Microsoft Corp. 

It card is missing, simply write to the address shown below stating 
the course you are interested in. A FREE cotof catalog with ail 
details wilt be sent to you by return mail. 

NATIONAL 

TECHNICAL 

SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 

Resident and Home-Study Schools 
4000 So Figueroa St., Los Angeles, CA 90037 
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Equipment Reports 



Zardco Card/? Universa 
Printer Interface 



This interface / 
almost any printer with 
your Commodore 64. 

:iRCLE 5 ON FREE INFORMATION CARD 



BECAUSE OF ITS HIGH PERFORMANCE 

and low cost, the Commodore 64 
has become one of the most popu- 
lar computers for home-anrj-fam- 




ily and school use. Unfortunately, 
its matching line printer leaves a 
lot to be desired when it comes to 
word processing of any kind. In 



fact, there is no low cost formed- 
character (daisy-wheel type) or 
high-quality dot-matrix printer 
presently available for that com- 
puter. 

The way to get high quality 
printouts from the Commodore 64 
(or ViC-20) is to use one of the 
better printers and a Card/? inter- 
face, a device that lets you use a 
Centronics-type parallel printer in 
place of a Commodore printer. 

The Card/? 

The Card/? interface from 
Cardco, Inc. (313 Mathewson, 
Wichita, KS 67214) is priced at $69. 
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GETTHE SAME VIDEO TRAINING 
THE PEOPLE ATSONY GET. 



Now you can be trained by Sony even if you 
aren't employed by Sony, 

Because we're making our vast library of train- 
ing videotapes available to you. The very tapes that 
teach our own engineering, service and sales personnel. 

The tapes cover the products and concepts of 
video and its related technologies. You can learn the 
basics of video recording. Color systems. 
Digital video and electronics. Television 
production. And more. 

Plus you can learn how to service 
cameras,VTR's, and other video products 
As professionally as Sony does. 

The tapes are pro- 
duced entirely by 
Sony and contain 
up-to-the-minute 
information. They 
communicate clear- 
ly and simply. And 
some of them are 
even programmed for 
interactive learning. 

CIRCLE 261 ON 




And learning through video can be done at 
your own pace, in the convenience of your home, 
shop or school. Reviewing is quick and easy. And 
the tapes are always available for reference. 

Send for your catalog, which lists more than 
250 titles. In your choice of 3/4" or 1/2" formats. 

Write Sony Video Products Com- 
pany, Tape Production Services, 
700 W. Artesia Boulevard, 
Compton, California 90220. 
Or call (213) 537-4300. 

Of course, there's no 
obligation. Except the 
obligation you have to 
yourself: to find out 
about the best train- 
ing available in 
one of the country's 
fastest-growing, 
most lucrative fields. 

SONY 

Video Communications 
Sony is i reg.. trademark of Sony Corp. 

FREE INFORMATION CARO 



B&K 
OSCILLOSCOPES 



LOWEST PRICES 

OFF-THE-SHELF 

DIRECTLY TO YOU 



CALL TOLL FREE 
FOR FAST DELIVERY 



: • • 



-645-9518 



In New York State 800-832-1446 



B&K 

100 MHz DUAL TRACE, DUAL 

TIME BASE OSCILLOSCOPE 



Model 1580 

$1249" 

(Reg. $1,595.00] 




FEATURES • 1 mV/div 
sensitivity • 23 calibrated 
sweeps • Rectangular 
CRT with internal grati- 
cule and scale illumin- 
ation • Signal Delay Line 

• Video Sync Separators 
> 20 MHz Limiter • X-Y 
Operation • Z axis input 

• 1 6 kV Accelerating Vol- 
tage • X10 Sweep Mag- 
nification • Delayed Sweep/Dual Time Base • Single Sweep • 
V Mode - display two signals unrelated in frequency • Sum and 
Difference Capability • Channel 1 Output • Includes Probes 



B&K 

80 MHz QUAD INPUT DUAL 
TIME BASE OSCILLOSCOPE 



Model 1570 

M095 00 

(Reg. $1395.00) 



FEATURES • 1 mV/div 
sensitivity to full band- 
width • 500 uV/dlv casc- 
ade sensitivity to 40 MHz 
• 22 calibrated sweeps • 
Rectangular CRT with in- 
ternal graticule and scale 
illumination • 12 kV acc- 
elerating voltage • Mode 
- display four signals un- 
related in frequency • 

• Alternate timebase operation • Signal delay line • 20 MHz 
bandwidth limiter • Lighted pushbutton function switching 

• Video sync separators • Includes probes 




B&K 

60 MHz TRIPLE TRACE 
OSCILLOSCOPE 




Model 1560 

$899" 

(Reg. $1150.00) 



FEATURES • 1 m/Vdiv 
sensitivity • 22 calibrated 
sweeps • Rectangular 
CRT with internal grati- 
cule and scale illumina- 
tion* Signal delay line* 
Video sync separators • 
X-Y operation • Z axis 
input • 16 kVaccelarat- 
ing voltage »X10 sweep 
magnification • Delayed sweep dual time base • Single sweep 
• Auto focus • V mode-displays two signals unrelated in frequency 
■ Sum & difference capability • Channel 1 output • Includes 
probes 



B&K 

40 MHz DUAL TRACE 
OSCILLOSCOPE 




Model 1540 

$ 799" 

(Reg. $950.00) 



FEATURES • 1 mV/div 
sensilMty • 21 calibrated 
sweeps • Rectangular 

CRT with internal grati- 
cule and scale illumina- 
tion • Signal delay line* 
Video sync separators • 
X-Y operation • Z axis in- 
put • 12 kV accelerating 
voltage • X1 sweep 
magnification • Delayed sweep/dual time base • Single sweep • 
Auto focus • V mode-displays two signals unrelated in frequency • 
Sum & difference capability • Channel 1 output • Includes probes 



B&K 

20 MHz DUAL TRACE 
TRIGGERED SWEEP 
OSCILLOSCOPE 



Model 1522 

$ 569 95 

(Reg. $695.00) 



FEATURES • 1 mV/div 

sensitivity • 20 calibrated 
sweeps • Rectangular 
CRT with internal graticule 
and scale illumination • 
Video sync separators • 
X-Y operation • Zaxis in- 
put • 6kV accelerating 
voltage » X10 sweep 
magnification ■ Auto 
sweep • V mode-displays 
two signals unrelated in 
frequency • Sum & differ- 
ence capability • Channel 1 output • Includes probes 




MASTERCARD/VISA 
ACCEPTED 



PHONE ORDERS 
ACCEPTED 



Service and Shipping 
Charge Schedule 

FOR ORDERS ADD 

S501-750 $8.50 

$751-1,000 .... $12.50 
$1,001 and up... $15.00 



Fordham 

260 Motor Parkway, Hauppauge, New York 11788 
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The unit consists of a small, light- 
weight plastic box that measures 
approximately 3V8 x 3 x Vs inches 
with a Centronics-type connector 
on one end and a cable on the 
other end that terminates in a DIN 
connector that matches the serial 
output connector on the Com- 
modore computeror itsdiskdrive, 
(When using a disk drive, the 
printer connection is moved from 
the computer to the disk drive.) A 
single wire trailing from the 
Card/?'s DIN connector is attached 



to an adapter that slips over the 
computer's edge connector that 
provides power and signal I/O for 
the Commodore Datassette (cas- 
sette) tape recorder. The wire 
provides the 5-volt power supply 
for the interface and still allows the 
Datassette to be used. 

The interface plugs directly into 
the Centronics type connector on 
the printer. (An earlier version of 
the Card/? interface — -called the 
Model A; the model we are de- 
scribing is the Model B — was 



Tk T The new Modei 1301 Triple Power Supply from Global 

I vflflAT s P ecialties is designed to meet your DC voltage 
X lvWl requirements for product development, testing, quality 

_ control, servicing and education appli- 
cations. This fully regulated power 
source is especially useful for analog 
and digital circuit design and offers a 
fixed 5 VDC, 1.0 A output which is ideal 
for TTL applications. In addition, the 
Model 1301 offers two continuously 
variable ±5 to ± 18 VDC, 0.5 A supplies. 
\7jf\lll* The three voltage supplies are completely isolated and 
yVrUl outputs are available through six front panel, color-coded 
V binding posts. A separate binding post is connected to the 

chassis and ground. 

Each of the two continuously variable 
outputs has a separate voltage adjust 
contra!. Two front panel 
meters provide for the mon- 
itoring of voltage from 0-20 V 
and current from 0-1 A. Cur- 
-n rent limiting protects against 

■§■ !"%/*& IlATiT short circuiting and outputs may be 
• a a I WC Itv^V interconnected to increase voltage range 

without short circuit damage. 

The Model 1301 is a versatile 

general purpose power supply which 

provides precision performance in 

engineering laboratory applications, 

schools, testing and servicing, and production lines. 

Because of its low price — under $250,00 — the 1301 

is also excellent for use by hobbyists. Rugged 

construction and a durable metal case permit the 1301 

to withstand the wear and tear of regular use and 

provide many years of trouble-free service. 

See the new Model 1301 Triple Power Supply at 
your electronics distributor, or, for the name of 
your local distributor, call our toll-free Product 
Availability Phone: 1-800-243-6077. 



a low cost 
way to fill 

vmiF The three voitai 

W l/UI outputs are avai 
v binding posts. A 

DC power 
requirements 

...the new* 
Global 1301 
Triple 
Power 
Supply 







GLOBAL SPECIALTIES An Inlerptex Electronic Company 

70 Fulton Terr., New Haven, CT 06509-1 819 (203) 624-3103, TWX 710-465-1227 
OTHER OFFICES: San Francisco (41 5) 648-061 1 , TWX 910-372-7992 
Europs: Phone Saffron-Walden 0799-21682, TLX 817477 
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larger and had a ribbon connector 
between the cabinet and the 
printer connector.) Its operation is 
completely automatic. When the 
computer is told to output to the 
printer, the interface converts the 
Commodore's unusual ASCII out- 
put to the standard ASCII of the 
printer. As far as the computer is 
concerned, it "sees" a simulated 
Commodore printer. 
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To avoid problems caused by dif- 
ferences in response to ASCII con- 
trol codes between the computer 
and the printer, the interface auto- 
matically makes the required con- 
versions. For example, when 
listing a program, the Com- 
modore's CHR$(19) "home cursor" 
command would stop an Epson 
printer dead in its tracks because 
CHR$(19) is the Epson-printer 
command for "stop printing." To 
avoid that hassle, the interface au- 
tomatically changes the listing 
from CHR$(19) to an "[HM]" 
(home cursor). Other ASCII codes 
from 1 to 31 and 128 to 160, that 
might be inconsistent with the 
non-Commodore printer com- 
mands, are similarly designated 
within brackets. For example, 
CHR$(150), which is the Com- 
modore command for the color 
"light red/' is listed as "[LR]". 

The interface normally defaults 
to the "normal printing mode," 
which is upper case only with au- 
tomatic linefeed after carriage re- 
turn. A short software command 
can be used to temporarily or 
"permanently" lock {until power 
reset) the interface to provide up- 
per case only with no line feed, 
upper and lower case with no line 
feed, upper and lower case with 
automatic linefeed, graphics 
mode with line feed, or graphics 
mode with no line feed. 












Where's Your ELECTRONICS Career Headed? 




The Move You Make Today Can Shape Your Future 



Yes it's your move. Whether on a chess board 
or in your career, you should plan each move 
carefully. In electronics, you can move ahead 
faster and further with a 

B. S. DEGREE 

Put professional knowledge and a COLLEGE 
DEGREE in your electronics career. Earn your 
degree through independent study at home, 
with Grantham College of Engineering. No 
commuting to class. Study at your own pace, 
while continuing your present job. 

The accredited Grantham non-traditional 
degree program is intended for mature, fully 
employed workers who want to upgrade their 
careers . . . and who can successfully study 
electronics and supporting subjects through 

INDEPENDENT STUDY, AT HOME 

Free Details Available from: 

Grantham College of Engineering 

10570 Humbolt Street 

Los Alamitos, California 90720 



Independent Home Study Can Prepare You 

Study materials, carefully written by the Gran- 
tham staff for independent study at home, are 
supplied by the College, and your technical 
questions related to those materials and the 
lesson tests are promptly answered by the Gran- 
tham teaching staff. 

Recognition and Quality Assurance 

Grantham College of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council. 

All lessons and other study materials, as well as com- 
munications between the college and students, are in the 
English language. However, we have students in many 
foreign countries; about 80% of our students live in the 
United States of America. 

( ' ' 1 

Grantham College of Engineering R 2-85 
10570 Humbolt Street, Los Alamitos, CA 90720 

Please mail me your free catalog which explains your 
B.S. Degree independent-study program. 
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The graphics mode has the abil- 
ity to pass any character string to 
the printer unchanged. It's pri- 
marily intended for use with word 
processors and other programs 
that can function with non-Com- 
modore printers, and that can ac- 
cess the advanced graphics fea- 
tures of certain printers. A semi- 
permanent selection of the graph- 
ics mode can be made by an inter- 
nal DIP-switch on the printed- 
circuit board. 

Three other DIP switches on the 
PC board are used to automatically 
exchange the function of CHR$(15) 
and CHR${20); enabie or disable 
software selection of automatic 
linefeed after carriage return, and 
enable or disable the ASCI I correc- 
tion described above. 

The reason for the automatic ex- 
change of the CHR$(20) and 
CHR$(15) functions is because 
Commodore uses CHR${15) to 
cancel the expanded print mode, 
but other printers use CHR$(15) 
for condensed print with 
CHR$(20) used to cancel the ex- 
panded mode. By automatically 
swapping CHR$(1S) for CHR$(20), 
the Commodore command to 
"cancel expanded print mode" 
will work properly with just about 
any non-Commodore printer cur- 
rently on the market. 

For listings, user written pro- 
grams, and word processing, the 
Card/? works as claimed, doing an 
effective job of emulating a Com- 
modore printer, while providing 
the enhancements of the higher- 
performance printers. The few 
problems that arise, such as 
dropped spaces between words 
and stepping of the printer 
through each blank space (no 
character) on a line comes about 
through some off-the-wall pro- 
gramming used in some commer- 
cial programs — even some better 
quality software. Fortunately, pro- 
grams for the Commodore com- 
puters are in BASIC, so it's 
possible to get into the listings and 
make whatever changes are neces- 
sary to provide rational printer op- 
eration. 

Overall, the Card/? interface is 
the way to go for "professional 
quality" printouts from the 
Commodore 64 and VIC-20 com- 
puters. R-E 
continued on page 81 
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100 JOB 
OFFERS? 



A COMPLETE LIST of HI TECH companies 
compiled by executive with inside knowledge 
of companies on the move. Updated monthly 
listing contains employers located in Califor- 
nias famous Silicon Valley. Only $5.00 - "CA- 
REER 1", P.O. BOX 221, SUNNYVALE, CA. 
94086. 




TIMEX/SINCLAIR 1000, 1500, 2068, ZX81, 
Hardware & Software for all computers: 
NEW! Floppy disk interface. Std format. 
Order FLOPPY: $200. PRTR l/F— Cen- 
tronics printer interface. Order PRTIF: $50. 
ASM/DSM — Full featured assembler/dis- 
assembler. Order ASMDSM: $40. ALSO, Ca- 
bles for all products. Write for prices and 
descriptions. When ordering, specify type of 
computer. Research Service Laboratories, 
P.O. Box 13124, OKC, OK 73144. 
CIRCLE 259 ON FREE INFORMATION CARD 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6 y. rate $650 per each insertion. 

• Reaches 225,016 readers, 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at not 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS. RADIO-ELECTRONICS. 
200 Park Ave. South. New York. NY 
10003. 




THE MOST EXCITING KIT YOU WILL EVER 
BUILD The model WAT-50 miniature FM 
transmitter uses a 4-stage circuit NOT to be 
confused with a simple wireless microphone. 
Up to 1 mile range. So sensitive, it will pick-up 
a whisper 50 feet away! Use with any FM 
radio. Complete kit only $29.95 tax incl. 
FREE SHIPPING. DECO INDUSTRIES, 
BOX 607, BEDFORD HILLS, NY 10507. 
CIRCLE 274 ON FREE INFORMATION CARD 




ELECTRO IMPORTING CO. CATALOG. 

This reprint of the historic 1 76- page catalog 
No. 20 gives you an accurate look at the state 
of electronics in 1918. Contains everything 
from a Zinc Spark Gap to a 1000- Mile Receiv- 
ing Outfit. You can get your own copy of this 
modern antique, profusely illustrated, for only 
$4.95 plus $1 .00 P&H. Order yours from R-E 
BOOKSTORE, Radio-Electronics, 200 
Park Avenue South, New York, NY 10003. 
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UNIVERSAL CRT ADAPTER— Use any 

CRT Tester/Restorer/Rejuvenator on all 2500 
Color CRT's. Use functions of your tester on 
any Color CRT from 9" to 26", including for- 
eign. Checks: Quintrex, Inline, Trinitrons, Tri- 
Potential, etc. Replaces over 50 Adapters & 
guaranteed for all Makes/Models of CRT 
Testers. Instructions/Set-up Manual in- 
cluded. CheckWIO/Visa/MC/COD, $61.95 + 
$2.00 P&H. To order call 1-800-331-9658, 
(OK 918 68 2 4286) DANDY MFG. COMPA- 
NY, 2300 GIBSON ST., MUSKOGEE, OK 
74403. 
CIRCLE 270 ON FREE INFORMATION CARD 




SATELLITE TELEVISION RECEIVER 
SEMI KIT with dual conversion downcon- 
verter. Features infrared remote control tun- 
ing, AFC, SAW filter, RF or video output, 
stereo output, Polorator controls, LED chan- 
nel & tuning indicators. Install six factory as- 
sembled circuit boards to complete. Semikit 
$400.00. Completed downconverter add 
$100. Completed receiver and downcon- 
verter add $150. JAMES WALTER SATEL- 
LITE RECEIVER, 2697 Nickel, San Pablo, 
CA 94806. Tel 415-724-0587. 
CIRCLE 124 ON FREE INFORMATION CARD 
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ZORBA 64K PORTABLE COMPUTER 9" 
Green or Amber CRT. Two 400 K DSDD 
Drives. CP/M 2.2 Operating System. 
S799.00. Gemini Electronics, Inc., 130 Bay- 
wood Ave., Longwood, FL 32750. 
1-800-327-7182, 305-830-8886. 

CIRCLE 256 ON FREE INFORMATION CARD 





VIDEO 
SCRAMBLING 

TICHN1QUE4 



California-DC Regulated Switching Power 
supply + 5v dc (§ 5 amp + 12v dc @ 2.8 
amp + 12vdc(ffi2amp -12vdc @ .Samp 
115-230v ac input, fused. EM! filtered. Re- 
movable DC Power Harness and Schematics 
included. 7.4" x 6.2" x 1.7" ht. Visa/MC/ 
M.O./check; when clears. $37.50 ea. (Free 
shipping in U.S.) 1-800-327-7182/305- 
830-8886. Power Plus, 130 Baywood Ave., 
Longwood, Fl. 32750. (Call for quantity 
price). 
CIRCLE 125 ON FREE INFORMATION CARD 



TELTONE'S TRK-957 KIT makes bread- 
boarding a low-power, central office quality 
DTMF detection system easy and inexpen- 
sive. The included M-957 receiver decodes 
12 or 16 digits and operates from 5 to 12V dc. 
Its sensitivity, wide dynamic range, noise im- 
munity, and low power consumption are ideal 
for telephone switching, computer and re- 
mote control applications. Only $24.75. To 
order, call: TELTONE, 1-800-227-3800, 
etx. 1130. 

CIRCLE 122 ON FREE INFORMATION CARD 



SUBSCRIPTION TV MANUAL. This infor- 
mation packed hook details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus $2.00 first class P&H. ELEPHANT 
ELECTRONICS INC., (formally Random 
Access) Box 41770-R, Phoenix, AZ 85080. 

CIRCLE 120 ON FREE INFORMATION CAHD 




FREE CATALOG OF HARD-TO-FIND 
TOOLS is packed with more than 2000 quali- 
ty items. Your single source for precision 
tools used by electronic technicians, engine- 
ers, instrument mechanics, schools, labora- 
tories and government agencies. Also con- 
tains Jensen's line of more than 40 tool kits. 
Send for your- free copy today! JENSEN 
TOOLS INC., 7815 46th St., Phoenix, AZ 
85040.(602)968-6231. 

CIRCLE 115 ON FREE INFORMATION CARD 




ONE MAN CRT FACTORY, easy operation. 
Rebuild CRT's for tv's, bus. machines, 
monitors, scopes, etc. Color, b&w, 20mm, for- 
eign or domestic. 3x6 ft. space required. 
Profits??? Average CRT rebuilding costs— 
$5. Sell for $100 = $95 profit; x 5 CRTs = 
$475 daily; x 5 days = $2375 weekly profit. 
Higher profits overseas. Investigate this op- 
portunity today. We service the entire world 
Contact: CRT Factory, 1909 Louise St., 
Crystal Lake, II. 60014, (815) 459-0666. 

CIRCLE 80 ON FREE INFORMATION CARD 




IntelliBumer EPROM-EEPROM & MICRO- 
CONTROLLER PROGRAMMER $299 

Communicates through the serial port of any 
personal computer. Use your PC's modem 
software to read, verify, or program all popular 
EPROMs, EEPROMs and 87xx series micro 
controllers. Custom software included for 
IBM, CP/M or Radio Shack PCs. Other pro- 
grammers from $149. Bare PC boards with 
software from $39. ROSS CUSTOM ELEC- 
TRONICS, 1307 Darlene Way #A12, Boul- 
der City, NV 89005. 702-293-7426. 
CIRCLE 265 ON FREE INFORMATION CARD 
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Measures 
frequency 
to 1.2GHz 

With period, 

period average 

and totalize 

functions too, 

for only $750 




The B&K-PRECISION Model 1855 
is a high accuracy multifunction 
counter with ± 1 ppm temperature 
stability (TCXO), with all these 
features: 

• 5 Hz to 1.2GHz range 

• 0.5 |xS to 200,000 f xS period 
range 

• Totalizes to 99,999,999 

• Selectable resolution • 8 digit 
LED display 

• Low pass filter • Display hold 

• SwitchableX1/X10 attenuator 

• Remote start-up 

• kHz, MHz, jjlSEC, Gate and 
overflow indicators 

For measurements to 520 MHz. the 
Model 1 851 , with the same features 
as the Model 1 855, sells for $575. 

Both Models are available for 
immediate delivery from 
B&K-PRECISION distributors. 



^PRECISION 



DYNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635-312/889-9087 
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New 

Products 
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OSCILLOSCOPES, the 2465 DVS 
(Digital Video System) Special Edi- 
tion (shown in photo); the 2465 
DM5 (Digital Multimeter System), 
Special Edition, and the 2465 CTS 
(Counter-Timer System) Special 
Edition. All three are programma- 
ble using the IEEE-488 CPIB. 

The 2465 DVS has five new mea- 
surement capabilities. It incopo- 
rates: 1. a talker/listener IEEE-488 
CPIB; 2. a counter/timer/trigger; 
3. a word recognizer; 4. an auto- 



ranging digital multimeter, and 5. 
comprehensive televsion-wave- 
form measurement capability. 
That oscilloscope is priced at 
$8550. 

The 2465 DMS incoporates all of 
the above features except the TV 
capability. It is priced at $7850. 

The 2465 CTS has all the above 
features except the TV and digital 
multimeter capability. It is priced 
at $6650.— Tektronix, Inc., PO Box 
500, Beaverton, OR 97077. 



SATELLITE TV RECEIVER, model 
SR-1000 has three variable controls 
for video and audio tuning, dual 
threshhold extension switches, 
and an LED "climbing" bar-graph 
tuning meter. A front-mounted 
Chapparal Polarator control helps 
optimize reception for the desired 
satellite, and helps reject inter- 
ference from adjacent satellites. 

A composite baseband output 
provides optimum signal quality 
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f*** MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S 

Contempoimy 
Hectonlcs Series 



The fast, easy and low cost way to 

meet the challenges of today's 

electronic innovations, A unique 

learning series that's as innovative as 

the circuitry it explains, as 

fascinating as the experiments you 

build and explore. 

From digital logic to the latest 
32-bit microprocessor, the McGraw- 
Hill Contemporary Electronics Series 
puts you into the electronic picture 
one easy step at a time. Fifteen 
unique Concept Modules, sent to you 
one every 4-6 weeks, give you a 
handle on subjects like optoelec- 
tronics, robotics, integrated circuits, 
lasers, fiber optics and more. 

Each Concept Module goes 
right to the heart of the matter. 
You waste no time on extraneous 
material or outdated history. It's a 
fast, efficient, and lively learning 
experience ... a non-traditional 
approach to the most modern of 
subject matter. 

Unique Interactive Instruction 

With each module, you receive 
a McGraw-Hill Action Audio 
Cassette. Each tape is a dynamic 
discussion that drives home the key 
facts about the subject. Your learning 

With your first 
module, you 
get Lhis 
soiderless 
breadboarding 
system. You'll 
use it through- 
cm the series to 
build elec- 
tronic circuits 
and bring 
concepts 
to life. 



experience is reinforced through 
interaction with vividly illustrated 
text, audio cassettes, and actual 
electronic experiments. Indexed 
binders preserve backup material, 
notes, and tapes for convenient 
referral. 
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Perform 
Experiments 
in Contemporary Electronics 

Throughout your series, lab- 
oratory experiments reinforce every 
significant point. This 
essential experience 
. . .dynamic, hands-on 
demonstrations of 
theory in practice. . . 
will help you master 
principles that apply all 
the way up to tomorrow's '' 
latest VLSI (Very Large 
Scale Integrated) circuitry. 

In your very first module, you'll 
use integrated circuits to build a digital 
oscillator, verifying its operation with 
a light emitting diode (LED). You'll 
learn to identify passive and active 
components, understand concepts 
common to all electronic circuits. 

For Anyone Interested In Electronics 

The Contemporary Electronics 
Series is designed for anyone from 
hobbyist to professional. It's for you 
if you're looking for new fields of 
interest. . .if you're a teacher who 




wants 
an update in con- 
temporary circuits. . .a 
manager or supervisor in an electronics 
plant. . .a doctor, an engineer, a chemist 
who finds electronics playing an 
increasingly important role in your 
work. It's even for electronics engineers 
or technicians who feel their training 
needs freshening up. It's the quickest, 

I most convenient, 

probably least 
ya> _ expensive way to 
JJJ^f doit. And the 
^*> ^j\ only one that gives 
''T^Si L ■" \ you hands-on 



experience. 

15-Day No-Risk Trial 

To order your first module with- 
out risk, send the postage-paid card 
today. Examine it for 15 days under 
the terms of the order form and see 
how the Contemporary Electronics 
Series gets you into today's electronics. 
If card has been used, write us for 
ordering information. 



McGraw-Hill 

Continuing Education Center 

3939 Wisconsin Ave, 




Washington, D.C. 20016 
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The Book^Sized 

Microcomputer 

That's A Hands On 

Library Of 

Hardware And 

Software 

Instruction. 




- 



MEET THE MICROPROFESSOR 



A portable learning center. 

Learning shouldn't be limited to the 
classroom. That's why we made the 
MicroProfessor lighter and less bulky 
than the average textbook. Supported 
by easy-to-understand documen- 
tation, the MicroProfessor leads you 
through dozens of experiments. And 
with a wealth of accessories to 
choose from, including a printer, 
EPROM programming board and 
sound and speech synthesis, 
there's virtually no limit to the kinds 
of applications you can try your 
hand at. 

Custom tailored to a variety 
of educational needs. 

Whether you're a computer novice 
or prodigy, interested in guided 
instruction or independent learning, 
the MicroProfessor will meet your 

educational objectives. A teaching 
tool without peer, the MicroProfessor 



puts hundreds of hands on lessons in 
programming, system architecture 
and circuit design right at your 
fingertips. Your computer skills 
will increase dramatically as 
the MicroProfessor translates 
important concepts into practical 
experience. 




The most cost-effective instructional 
microcomputer on the market. 
Today, tight budgets are a fact of life 
and doubly so for educators and 
students. At under $200.00 including 
Instruction Manual and AC Power 
Supply — less than half the price 
of any competitive product — the 
MicroProfessor is a very attractive 
educational resource. 

For more information about putting 
the MicroProfessor advantage to work 
in your computer education, please 
write or call: 
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7Multitech^ CRON,cs 

Unique Microcomputer Products tor Education 
CIRCLE 267 ON FREE INFORMATION CARD 



195 West El Camino Real, Sunnyvale 
California 94097 

Outside California call (800) 538-1542 
In California call (408) 773-8400 



NEW PRODUCTS 



continued from page 38 



for equipment capable of using it 
(including upcoming stereo de- 
coders); for use with standard TV 
sets, a built-in modulator puts the 
signal on Channel 3 or 4. The 
model SR-1000 is priced at $499.00. 
— Regency Electronics, Inc., 7707 
Records Street, Indianapolis, IN 
46226-9989. 

COMPONENT GRIPPER, model 
E-90, lets you remove IC's from 
boards or sockets safely. It grips on 
high-density circuits, and elimi- 
nates strain and breakage on IC 
bodies because it grips from the 
pin centers rather than from the 
ends. The Little Gripper is effec- 
tive on IC's, as well as on ZIF sock- 
ets. It can be adjusted for package 
tolerances, and can be safely used 
on static-sensitive devices. 




CIRCLE 13 ON FREE INFORMATION CARD 



The Little Gripper, model E-90, 
comes with a lifetime guarantee. 
There are no springs, knobs, or 
screws to break or wear. It is priced 
at $29.95.— Techni-Tool, Inc., 5 Ap- 
ollo Road, PO Box 368, Plymouth 
Meeting, PA 19462. 

AUDIO OSCILLATOR, model 1100, 
features low distortion, fixed and 
variable output levels, and fre- 
quency coverage from 20 Hz to 50 
kHz. Total harmonic distortion 
measures 0.01% at 1 kHz and is 
specified as less than 0.03% from 
400 Hz to 25 kHz. A fixed 1-volt 
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output and a variable 10-millivolt 
to 8-volt output are both accurate 
to 0.5%, with a typical flatness of 
0.2% from 20 Hz to 20 kHz. 

Manual control is by means of 
front-panel numeric and function 
keys. Entries are shown on a4-digit 
display, and functions indicated by 
appropriate annunciators. The en- 
tire status of instrument functions 
can be stored in any one of 190 
nonvolatile memory locations for 
later recall. GPIB control provides 
full talk and listen capability, in- 
cluding return of values in the talk 
mode and recall of memory con- 
tents. A free-form number-entry 
system, triggering in immediate or 
wait modes, choice of end-of- 
string terminators, SRQ function, 
and front-panel return to local 
control all contribute to bus ver- 
satility. 

The model 1100 is priced at 
$1795.00— Boonton Electronics 
Corporation, 791 Route 10, Ran- 
dolph, NJ 07869. 

PRECISION TRIMMER POTENTI- 
OMETERS, the ME323-422 series 
lets the user see the wiper setting. 
These rectangular trimmers are 
housed in transparent nylon. The 
user can see exactly where the 
wiper is positioned for quick ad- 
justments at a glance. The cermet 
element has an essentially infinite 
resolution output. It is precision- 
adjustable over a wide resistance 
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range. It features a screwdriver-ad- 
justed mechanism (20 turns nomi- 
nal), ±10% tolerance, and a 
miniature size that saves board 
space. 
These potentiometers are 



ELECTRONIC KITS 

INTERNATIONAL, INC. 

{Formerly PPG Electronics) 



EKI 

MICRO-MENTOR 



BuFltf your owit Mie-'opr«»Mc/ &yti*m wniu iMrmng ibfful Wi 
I*|**i tKhnology wllti ih» H«w EK4 MkropTOeHiW Court*. WUh 
EN* uP-IO-dlE* CQunt ym will £{j.TipHr:y build. *!»E>-by-ll*p. i 
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COMPLETE COURSE WITH MICP.0»A0>CEUOfl SY ITEM KIT 



lp*Kh tvnthHltH Kit 



DISCOUNTS AVAILABLE TO EDUCATORS 




OVER 50 KITS AVAILABLE 



KIT# 




M VVHlftUnM 



FREE 

CATALOG OF ALL KITS 

Available nationwide at your local 
electronic* store. 

(Or send SI .00 shipping & handling 
to address below.) 



EKI ELECTRONIC KITS 

INTERNATIONAL, INC. 

791 RED ROCK ROAD 
ST. GEORGE, UTAH 84770 

Call TOLL FREE 

1-800-453-1708 

For store nearest you. 



Special Prices for Educators 
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Get your nanas 
on the scanner 
the pros use. 




Whether it's firemen, 
paramedics, reporters or 
policemen, more profes- 
sionals use a Uniden* 
Bearcat* 100 than any 
other no-crystal hand- 
held scanner. 

It's not just that more 
professionals use a 
Uniden* Bearcat* 100 
that's important. It's why. 

The Uniden* Bearcat* 
100 will do more for you 
than many table-top or 
mobile scanners twice 
its size. 

With 16 channels, 
four public service bands, 
two amateur bands, plus 
military and government 
land-mobile frequencies, 
it gives you complete 



scanning coverage that 
fits in your coat pocket. 
Lockout, hold, manual 
and automatic search, 
direct channel access 
and liquid crystal read 
outs make it easier to 
use. And like no other 
hand-held scanner, the 
Uniden* Bearcat* 100 
has Track Tuning to pull 
in weak signals wherever 
you go. It comes com- 
plete with rechargeable 
batteries, charger, and 
professional quality 
carry case. 

The Uniden* Bearcat® 
100. The scanner made 
for born leaders. 

For the name of the 
dealer nearest you, call 
1-800-S-C-A-N-N-E-R. 

Uniden Corporation 
of America, 200 Park 
Avenue, New York, New 
York 10166. 
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Commercial Communications 
Marine Communications 
Personal Communications 
Satellite Technology 
Telecommunications 

Ol9S* UNIDEN CORPORATION OF AMERICA 
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Uniden' Bearcat* scanners are approved lor use 

in neighborhood crime prevention programs 



power- rated at 0.75 watt at 40°C 
and come in values from 500 ohms 
to 1 megohm. Their operating 
power is 300 volts; dielectric 
strength is 350-voIts AC, and in- 
sulation resistance is 100 
megohms. 

The unit price of the ME323-422 
series is 80 cents in quantities of 
500.— Mouser Electronics, 11433 
Wood side Ave., Sarttee, CA 92071. 

HAND-HELD TERMINALS, the 

DAM-MAC Sand the DATA-MAC 16 
(shown) are small, light-weight, 
and calculator-shaped "data col- 
lectors." Their 40-key keyboards 
include 10-key numeric keypads, 
and letters arranged in alphabetic 
order. Each key can be defined 
with a second, 10-character func- 
tion 



DC voltage circuits read to a full 
2000 volts from two different test 
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The DATA-MAC 8 has an 8,000 
character data storage, includes 
carrying case and battery pack. It is 
priced at $1,295.00. 

The DATA-MAC 16 has a 16,000 
character data storage, and in- 
cludes carrying case and battery 
pack. The unit is priced at 
$1,495.00.— Definable Data De- 
vices, Inc., PO Box 769, Wilson- 
ville, OR 97070-0769. 



WAVEFORM ANALYZER, the model 

SC61, brings wideband peak-to- 
peak voltage readings to the IEEE 
bus. That allows the designer to 
feed signals to the IEEE bus that 
agree directly with conventional 
oscilloscope readings. 

The model SC6Ts includes the 
following features: Its autoranging 




a * - 
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points. Its autoranging frequency 
counter reads from 10 Hz (with 
0.01-Hz resolution) to 100 MHz 
(with 6-digit resolution) from ei- 
ther of two channels. Its ratio func- 
tion automatically calculates the 
ratio of two frequencies; that func- 
tion is handy for testing multiplier 
or divider stages. 

The model SC61 is priced at 
$3275.— Sencore, 3200 Sencore 
Drive, Sioux Falls, SD 57107. R-E 



A QUALITY TRIPLE-REGULATED 
POWER SUPPLY AT A LOW, 
LOW PRICE!! 



NOT A 
KIT! 




This DC triple regulated variable power supply 
has all the features you could ask for plus a lull 1 
year guarantee. Fully adjustable from 1 Yi VDC to 
35 VDC! Three completely independent supplies 
that offer maoy advantages! They can be either a 
pos. supply or a neg. supply... they can also be 
stacked in series so that a 5V and two 1 5V sup- 
plies can total a 36 VDC supply or any combina- 
tion ot the three ... (after one of the terminals is 
grounded to give It a reference). . .for the first time 
you can now purchase this American made fuliy 
adjustable power supply at a price that Is one- 
halt of what you'd expect to payl 



MODEL PS101 
FULLY ASSEMBLED & TESTED! 




- Made in The United States - 



SPECIFICATIONS 




3 outputs: 


Protection built in, current limiting, with 


Fixed 5 VDC ± 0.2V 


thermal shutdown. 


2 variable £1 Vi V to £ 1 5 VDC 


Power: 106-135 VAC. 


Polarity -floating; can be used as pos. or neg. 


Dimensions: 8Vt" x 3'M" x 7W (WxHxD) 


Ripple less than 10mV at full load, 


Wood grain finished metal case. 


Regulation <1% no load to lull load, 


Weight: 4 lbs., 9 ozs. 


Line Regulation <0.2% 103 VAC to 135 VAC. 


Lighted on/off power switch, easy-to-read 


Current: 


Voltmeter and large binding posts. 


Fixed supply 1.0 amp max. 


Warranty: one year full replacement 


Variable supplies 0.5 amp max. 


warranty from date of purchase. 



DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED 

a/V5 

E.W, ENGINEERING, INC. 

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED! 

6 Herman Drive, E. Granby, CT 06026 □ 203/651 -0285 



00 

3) 
C 
> 



CIRCLE 255 ON FREE INFORMATION CARD 



45 




9 



.00 



$2 



«* 



« 



», 



Regency Scanners 

5nn^ you the Excitement of Police, 
Five, Emergency Radio, and more. 



5 



~CD] 



MX4000 



^ 



T 



MX5000 






MX3000 






w 
o 

z 
o 

I 

UJ 



o 
a 
< 

46 



Our radios deliver the local news. 
From bank hold-ups to three 
alarm fires. It's on-the-scene 
action. While it's happening from 
where it's happening ... in your 
neighborhood. 

You can also listen to weather, 
business and marine radio 
calls. Plus radio telephone 
conversations that offer more real 
life intrigue than most soap 
operas. And with our new models, 
there's even more. 

Unique Capabilities 

Introducing two all new Regency 
scanners. First, there's the 
MX7000, a 20 channel, no-crystal 
unit that receives continuously 
from 25 to 550 MHz and 800 MHz 
to 1.2 GHz. That's right! 
Continuous coverage that includes 
VHF and UHF television audio, 
FM Broadcast, civil and military 
aircraft bands and 800 MHz 
communications. Next in line is 
the new MX4000. It's eight band 
coverage includes standard VHF 
and UHF ranges with the 
important addition of 800 MHz 
and aircraft bands. Both units 
feature keyboard entry, a 



multifunction liquid crystal 
display and selectable search 
frequency increments. 

Practical Performance 

If you don't need the 800 MHz 
range coverage, Regency offers 
two exciting new units. The 
MX5000 is a 20 channel, 
no-crystal scanner that receives 
continuously from 25 to 550 MHz 
with all the same features as the 
MX7000. Then there's the 30 
channel MX3000. It's digitally 
synthesized so no crystals are 
necessary, and the pressure 
sensitive keyboard makes 
programming simple. What's 




more, it has a full function digital 
readout, priority, search and scan 
delay, dual scan speed, and a 
brightness switch for day or night 
operation. 

At Home Or On The Road 

With compact design, easy access 
front panel and mounting bracket 
these Regency scanners are ideal 
for mobile* use. But we also 
supply each radio with a plug-in 
transformer and a telescoping 
antenna so you can stay in touch 
at home. The MX4000 even has a 
rechargeable battery pack so it's 
fully portable. 

See your Regency Scanner 
Authorized Dealer for a free 
demonstration on these and other 
new Regency Scanners. Or, write 
Regency Electronics, 7707 
Records Street, Indianapolis, 
IN 46226. a 

W 



w 



ELECTRONICS, INC 



@ 



7707 Records Street 
Indianapolis, IN 46226-9989 

'Mobile use subject to restriction 
in certain localities. 
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DID YOU KNOW that: 

Polystyrene foil capacitors may be 

better for timing circuits than polycabo- 
nate types? 

Tantalum capacitors are not recom- 
mended for any application where current 
spikes are present? 

A hybrid potentiometer consisting of 
a wirewound element and a conductive 
plastic track will have a life span that is 10 
times greater than that of a wirewound 
potentiometer? 

Power wirewound resistors can be op- 
erated with a body temperature of 275°C, 
and that some can operated at body tem- 
peratures of as high as 50CTC? 

From the above, it should be clear that 
there's a lot to know about the many dif- 
ferent types of resistors and capacitors 
available. That's because each type has its 
own unique characteristics, and those 
characteristics make some types of re- 
sistors and capacitors far better for certain 
applications than others. Selecting the 
proper component for a particular ap- 
plication is vital in order to ensure the 
reliability of your design. In this article, 
we'll look at the various factors that you 
should consider when selecting resistors 
and capacitors for your projects. 

Resistors 

When selecting a resistor, consider sta- 
bility, noise, power dissipation, environ- 
ment, AC requirements, and resistance. 
Actual resistance value is a function or 
tolerance, voltage coefficient, tem- 
perature coefficient, and drift with time. 
The power rating is based upon ambient 
temperature and derating. Derating, 
which is the operation of a component at 
something less than 100% of its specified 
rating, may be necessary because of en- 
vironmental conditions. 

Resistor compositions include carbon, 
film, and wirewound for fixed resistance 
units, and cermet and conductive plastic 
for variable resistors. Figure I shows 
many of the types of resistors available. 

Carbon resistors 

Carbon-composition units have a re- 
sistive element that is molded from car- 
bon powder that has been mixed with a 
phenolic binder to from a uniform re- 
sistive body. That device, molded with 
end leads, is a general purpose resistor 
capable of withstanding temperature and 
electrical transient shocks. The carbon- 



SELECTING 
THE BEST 

RESISTOR/CAPACITOR 



There 's much more to selecting components for your designs 
and projects than meets the eye. In this article, we'll look at the 
various types of resistors and capacitors, and what factors you 
should consider when selecting which type to use. 



composition resistor is used in applica- 
tions where initial tolerance need not be 
closer than ± 5% with long terni stability 
no better than ±20%. 

For variable resistors, one problem is 
that the carbon element requires a high 
contact force to ensure that any variation 
in the contact resistance remains within 
acceptable limits. That results in high 
shaft-torque and poor adjustability. 

Carbon elements are sus- — , 
ceptible to moisture ab- ^^.S 

sorption and such 
moisture absorption 
can cause the resis- 
tance to change 
by as much as 
20%. That re- 
sistance shift 
can be re- 
versed if the 
device is 
baked at high 
temperatures 
(100°C). 

Film resistors 

Metal-film de- 
vices are used in ap- 
plications requiring 
higher stability and prec 
sion than available from car- 
bon devices. In addition, metal- 
film resistors should be used in 
applications where AC is present. Op- 
eration is satisfactory from DC to the 
MHz range. Metal-film units have low 
temperature coefficients and suffer little 
degradation to ambient temperatures of 
125°C and higher. Film resistors can be 



classified according to the techniques 
used in their manufacture. 

One such technique is vacuum deposi- 
tion, which is also known as evaporated 
metal film. In it, a nickel-chromium alloy 
is superheated in a vacuum. The alloy 
vaporizes and is deposited 
on a ceramic sub- 
strate. Small quan- 
tities of con- 
t a m i - 








FIG. 1— THERE ARE MANY DIFFERENT resistor compositions and types. Among them are carbon, 
film, wi rewound, cermet, and conductive plastic. 



er than .0001 inches thick) and is used in 
applications requiring high power density 
or the capability of surviving power spikes 
or overloads. Those units are suitable for 
some precision applications, but not those 
requiring an extremely high degree of pre- 
cision. 

Bulk metal resistors, made in a process 
that is properietary to the Vishay Corpora- 
tion, metal foil is laminated to a subsirate 
and then chemically etched to produce a 
conductive path. The flat element is used 
exclusively for high -precis ion applica- 
tions and has tight tolerances and an ex- 
cellent temperature coefficient. 
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nants, called dopants, are used to control 
resistor characteristics such as resistance 
range. Those resistors are used in applica- 
tions that require an extreme degree of 
precision. 

In sputtering, a nichrome target is heat- 
ed and bombarded by argon atoms. That 
results in metal atoms being knocked off 
and deposited on a substrate. Resistors 
manufactured using that sputtering tech- 
nique are also suitable for applications 
that require a high degree of precision. 

In metal-oxide deposition, a chemical 
vapor is used to deposit a tin-oxide film 
onto a glass substrate. That technique, 
which is primarily used by Corning is 
used to produce resistors for general -pur- 
pose, semi -precision, and precision ap- 
plications. 

Thin-film resistors are highly stable, 
have low-noise characteristics, and have a 
very low temperature-coefficient. They 
are used in digital multimeters, precision 
voltage-dividers, attenuators, A/D and 
D/A circuits, and in current-summing ap- 
plications. 

Typical thin-film resistors are sputtered 
tantalum nitride, deposited chromium co- 
balt, or nichrome, on a substrate. Sub- 
strates of alumina, sapphire, glass, 
quartz, beryllia or silicon are used. 

Thin-film resistor networks are also 
available; those are housed in DIP"s and 
SIP's (Single /nline Package). 

In individual resistors, the terminals 
used may be either surface or wrap- 
around types. Wrap-around terminals 
wrap around the side of the substrate al- 
lowing connections to the underside. Ter- 
minals of solder, silver over nickel, 
platinum, or platinum gold are available. 
Trimming of the resistor is done either 
mechanically or by using a laser. 

In thick-film resistors, a ceramic sub- 
strate is coated (silk screened — a mecha- 
nized stenciling process) with a glass- 
metal material and then fired (to cure it) at 
a high temperature. The glass-metal ma- 
terials include nichrome. silver pal- 
ladium, platinum, ruthenium, rhodium, 
gold and a tantalum-modified tin oxide. 
That film is up to 100 times thicker than 
evaporated or sputtered metal film (great- 



TABLE 1— RESISTOR SELECTION GUIDELINES 



TYPE 

Carbon composition 



Carbon composition 
potentiometer 



Carbon Film 



Metal film 



Film networks 



Chip resistors 



Power wi rewound 



SPECIFICATIONS AND NOTES 

Resistance range: 2.7 ohms to 100 megohms 

Power rating: to 2 watts 

Tolerance: 5% to 20% 

Temperature coefficient: 200 to - 8000 PPM.^C 

Noise: less than 6 u.VV 

Derating factors: 50% power, 80% voltage 

Notes: General purpose. Excellent transient and surge handling 

capabilities. RF produces capacitive effects end to end, and 

operation at VHF or higher frequencies reduces effective 

resistance due to dielectric losses. Resistance increases by 20% 

during storage under humid conditions. 

Resistance range: 50 ohms to 1 megohms 

Power rating: to 5 watts 

Temperature coefficient: 1000 PPM/°C 

Derating factors: 50% power. 80% voltage 

Life expectancy: 5,000,000 rotations 

Failure mode: noise 

Notes: High shaft torque causes poor adjustability 

Resistance range: 1 ohms to 25 megohms 

Power rating: 0.1 to 10 watts 

Tolerance: 2% to 1 0% 

Temperature coefficient: -200 to -1000PPM. 5 C 

Noise: less than 10 jlV/V 

Derating factors: 50% power, 80% voltage 

Notes: General purpose, cost less than carbon-composition 

units 

Resistance range: 1 ohms to 3 megohms (high voltage types: 

1 kilohm to 30 gigohms) 

Power rating: to 1 watts (high voltage types; to 6 watts) 

Tolerance: 0.1% to 2% 

Temperature coefficient: ± 25 to ± 1 75 PPM.°C 

Noise: less than 0.1 u.VA/ 

Life expectancy (potentiometers): 100,000 rotations 

Failure mode: resistance change or catastrophic failure 

Derating factors: 50% power. 80% voltage 

Notes: Fair degree of precision in lower value units. High 

stability, long life, and excellent high-frequency performance. 

Resistance values stable to about 1 00 MHz: begin to decrease 

beyond that frequency. Used in high-frequency tuning circuits, 

measuring circuits, filters, etc. 

Resistance range: 10 ohms to 33 megohms 

Power rating: to 0.2 watts per element, to 1,6 watts per network 

Tolerance: 0.1% to 5% 

Operating temperature range: - 55 to + 1 25 C 'C 

Temperature coefficient: ± 25 to ± 300 PPM.X 

Notes: Tracking between resistors 5 PPM^C 

Resistance range: 1 ohm to 100 megohms 

Power rating: to 2 watts 

Tolerance: 1% to 20% 

Operating temperature range: - 55 to - 125°C 

Resistance range: 0.1 ohm to 180 kilohms 

Power rating: to greater than 225 watts 

Tolerance: 5% to 10% 

Temperature coefficient: less than ±260 PPM.X 

Noise: low static, high dynamic noise levels 

Derating factors: 50% power, 80% voltage 
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Carbon-film resistors were introduced 
to perforin the same basic functions as 
carbon-composition resistors, but at a 
lower price. Just like composition types, 
they lack the ability to withstand transient 
voltage spikes and have a poor tem- 
perature coefficient. 

An axial-lead, carbon-film resistor is 
made by screening carbon based resistive 
inks on a ceramic rod and then firing the 
assembly. Alternate techniques include 
depositing pure carbon by cracking a hy- 
drocarbon gas or by depositing a nickel 
film for resistor values of less than 10 
ohms. The resistive element may also be 



sprayed on, applied with a transfer wheel, 
or dipped on. 

The rod is then cut to size, leaded end 
caps are attached, and the unit is trimmed 
to a precise value. The resistor is then 
coated with an insulating material. Car- 
bon-film resistors are available in the 
same resistance values as carbon-com- 
position units and have a typical tolerance 
of ±5%, 

Wi rewound resistors 

Wirewound resistors are used where 
large power dissipation is required and 
where AC performance is relatively unim- 



TYPE 

Precision wirewound 



Cermet 



Conductive plastic 
potentiometers 



General purpose 
conductive plastic 
potentiometers 
Precision conductive 
plastic potentiometer 



Conductive plastic 
trimmers 



Hybrid 
potentiometers 



TABLE 1 CONTINUED 

SPECIFICATIONS AND NOTES 
Resistance range: 0.1 ohm to 800 kilohms 
Power rating: to 15 watts 
Tolerance: .01% to 1% 

Temperature coefficient: varies with resistance 
Noise: low static, high dynamic noise levels 
Life expectancy (potentiometers): 200,000 to 1 ,000,000 
rotations 

Failure mode: Catastrophic failure 
Derating factors: 50% power, 80% voltage 
Notes: Wirewound resistors are used in low-tolerance, high- 
power dissipation applications where AC performance is not 
critical. Power dissipation depends on heat sink or air flow 
around the device. When mounting on a PC board, standoffs 
should be used to prevent charring the board. Not suitable for 
use at frequencies above 50 kHz. Wirewound potentiometers do 
not suffer from contact resistance variations. The units can be 
manufactured with low temperature coefficients and tight 
tolerances. Applications include motor speed controls, lamp 
dimmers, heater controls, etc. Precision types are used in servo 
mechanisms. 

Resistance range: 50 ohms to 5 megohms 
Power rating: to 2 watts 

Life expectancy (potentiometers): 50 to 500,000 rotations 
Failure mode: noise 

Derating factors: 50% power, 80% voltage 
Notes: Very stable under humid conditions. Low temperature 
coefficients. Low end resistance (2 ohms). Short life expectancy. 
High resolution of the resistive element allows for more precise 
trimmer settings. Less reactance in high-frequency applications 
than wirewound units, and are lower in price. Cermet is also the 
thick film used in resistor networks and chip resistors. 
Resistance range: 150 ohms to 5 megohms 
Power rating: to 1 watt 

Temperature coefficient: -600 to -300 PPM/'°C 
Life expectancy: 100,000 to 4,000,000 rotations 
Failure mode: Noise 

Derating factors: 50% power, 80% voltage 
Resistance range: 1 ohm to 15 kilohms, depending on power 
rating 

Power rating: to 1000 watts 
Resistance range: 100 ohms to 500 kilohms 
Power rating: to 7 watts 
Tolerance: 3% 

Temperature coefficients: less than 70 PPM.^C 
Life expectancy: Greater than 2.000,000 rotations 
Resistance range: 10 ohms to 100,000 ohms 
Power rating: to 1 watt 

Notes: Conductive plastic potentiometers have a long life 
expectancy and low-noise characteristics. Resistance will shift if 
exposed to humidity. 

Resistance range: 200 ohms to 250.000 ohms 
Power rating: to 7 wafts 
Tolerance: 5% 

Temperature coefficient: less than ± 1 00 PPMf C 
Life expectancy: 10,000,000 rotations 



portant. Those devices are generally satis- 
factory for use at frequencies up to 
20kHz. They are available with various 
insulating/moisture preventative coatings 
such as vitreous enamel, cement, molded 
phenolic, glass sleeves, or silicone. 

Vitreous enamel units have excellent 
moisture-resistance properties and will 
not bum (although they may melt) under 
high overload conditions since they are 
made from a glass type material. 

Silicone, which also has excellent 
moisture- resistance characteristics, is an 
organic material and is more flammable at 
lower overload conditions than vitreous 
enamel. It will also emit gases under over- 
load conditions leaving deposits on elec- 
trical contacts. 

Cement coatings are composed of in- 
organic materials. Those coatings are es- 
sentially flameproof but can be made to 
burn if subjected to high overloads for 
long periods. Resistors coated with that 
material are also subject to changes in 
value with exposure to moisture. 

Aluminum and water-cooled housings 
are also available. Those housings facili- 
tate the transfer of heat away from the 
resistive element. 

In wirewound resistors, three alloys are 
commonly used for the resistive element. 
They are nickel-chromium. Copper-nick- 
el, and gold-platinum. Nickel-chromium 
is the most common due to its excellent 
temperature coefficient (less than ±5 
PPM/°C) and its availability in many dif- 
ferent diameters. Copper-nickel is the 
next most popular, with a temperature co- 
efficient of ± 20 PPM/°C. The gold- plati- 
num alloy, that is actually a complex alloy 
of gold, platinum with small amounts of 
copper and silver has a high temperature 
coefficient of ± 650 PPM/°C, but has low 
resistance. That resistance is 85 ohms/ 
cmf (cmf is a circular mil foot, a hypo- 
thetical quantity equivalent to one foot of 
wire that is .001 inches in diameter) while 
nickel-chromium has a resistivity of 800 
ohms/emf. The gold-platinum alloy can 
also withstand harsh environments. 

The ceramic core of a wirewound re- 
sistor is either beryllium oxide, which has 
a high cooling capability, alumina (alumi- 
num oxide) or steatite, which has the 
lowest thermal conductivity of the three 
materials but is low cost. Figure 2 shows 
some steatite cores. 

Wirewound resistors are most often 
used in voltage divider circuits, as power- 
supply bleeder resistors, or as series drop- 
ping resistors. Variable devices are used 
where voltage and current variations are 
expected, such as motor-speed and heater 
controls. Precision variable types are used 
in servo systems requiring precise elec- 
trical and mechanical performance. 

Other resistor types 

For low resistance/high current ap- 
plications, edgewound ribbon type power 
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FIG. 2— MANY W1REW0UN0 RESISTORS use Steatite cores, such as the ones shown here. 




FIG, 3— POTENTIOMETERS can use resi stive elements made of many different materials. Three sucfi 
materials, shown above from left to right, are cermet, carbon, and conductive plastic. 
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resistors are available. Designed for 
power handling up to 1000 watts (at cur- 
rents up to 100 amps) these devices are 
made up of steel ribbons wound into a coil 
and supported by ceramic insulators. 
They are generally rated for normal opera- 
tion with a temperature rise of 375°C. 
Those units are used in power-supply test- 
ing and in motor-breaking systems. (You 
may have seen them underneath subway 
cars, especially the older trains in New 
York City.) 

Cermet devices have a resistive element 
made by combining very fine particles of 
ceramic, or glass, with precious metals. 



Cermet devices are very stable under 
humid conditions and have low tem- 
perature coefficients of ± 100 PPM/°C. 
Conductive-plastic or hot-molded carbon 
potentiometers, for example, have an 
average temperature coefficient of ± 1000 
PPM/°C. In variable resistors, however, 
the cermet element is abrasive and long 
periods of rotational cycling will wear out 
the wiper long before similar use would 
wear out the wiper in resistive-film or 
conductive-plastic units. Cermet potenti- 
ometers are available in low resistance 
values, which makes them useful in many 
audio applications. 



Cermet is also the thick film used in 
resistor networks and in chip resistors. 

Conductive plastic potentiometers have 
a resistive element consisting of a blend of 
resin (epoxy, polyester, phenol ics, or 
polyamides) and a carbon powder applied 
to a plastic or ceramic substrate. The plas- 
tic substrate results in a better temperature 
coefficient due to greater compatability 
between the ink and the substrate. Those 
devices have a long rotational life and 
excellent contact resistance variation, or 
low noise. End resistance is low, two 
ohms maximum. 

Conductive plastic units are suitable for 
use in applications that require a con- 
sistent temperature coefficient over a lim- 
ited temperature range, such as — 25°C to 
75°C. Temperature coefficient values of 
- 200 PPM/°C may be attained by special 
processing of the carbon material or by 
incorporating metal powders, or flakes, 
into the element. Nickel, silver, and cop- 
per are frequently used in low-resistance 
devices. Conductive-plastic elements, 
like carbon units, vary in resistance when 
exposed to humid conditions. Figure 3 
shows cermet, carbon, and conductive 
plastic units. 

Hybrid potentiometers are wirewound 
units with a conductive-plastic track de- 
posited along the contact path of the re- 
sistive element. That results in a device 
that has a better resolution and a longer 
life, by a factor of 10, over wirewound 
types. Compared to conductive-plastic 
units, hybrid devices have a higher power 
handling capability, due to the wirewound 
element. Like wirewound units however, 
they have stray capacitance at higher fre- 
quencies and have high contact resistance 
and marginal output smoothness when 
drawing current through the wiper con- 
tact. 

Table 1 summarizes the resistor types 
available, their characteristics, recom- 
mended applications, and suggested de- 
rating factor. Use of a derating factor is an 
effective means to decrease the failure rate 
of most devices since device life is stress 
and temperature dependent. Derating is 
accomplished by either decreasing part 
stresses such as power/voltage or current 
or by selecting a higher rated part. Op- 
timum derating occurs at or below the 
point where an increase in stress or oper- 
ating temperature results in a large in- 
crease in the device failure rate. 

One note about Table 1 : The values and 
rating shown are provided as guidelines. 
While they apply to the most commonly 
tound units, it is not impossible to find 
units with slightly, or greatly, different 
specifications. 

While that concludes our look at re- 
sistors, our look at component selection is 
far from over. In the next part of this arti- 
cle, we'll turn our attention to the factors 
that should be considered when selecting 
capacitors. R-E 
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STEREO Audio For TV 




BRIAN C. FENTON, TECHNICAL EDITOR 



A recent FCC decision has set the stage for multichannel television sound. Here's a look at that 
decision, its technical aspects, and the new dimension in TV sound that it makes possible. 



STEREO TV IS FINALLY HKRHl ITS THL 

most exciting development in television 
since the introduction of the videodisc 
player and VCR. Interestingly enough, 
while the idea of stereo television has 
been on the minds of the industry for some 
time, it was the consumer's interest — 
stimulated by videodisc players and 
VCR's — that was the driving force behind 
making it a reality. But Multichannel 
Television Sound (MTS) is not just stereo 
TV — it's a completely new way of using 
television's audio signal. 

The FCC decision 

The Federal Communications Com- 
mission authorized multichannel TV 
sound in late March 1984 by adopting 
new, very general rules regarding TV au- 
dio signals. As a result of that action, 
stereo TV sound, as well as second-lan- 
guage programming and many other ser- 
vices, are now possible. 

As has been the the FCC's policy of 
late, the Commission did not adopt a sin- 
gle system as a stereo TV standard. Re- 
member the FCC's "let the marketplace 
decide" decision on AM stereo, and the 
uncertainty and inaction in the market- 
place that it caused. (AM stereo is yet to 
really get off the ground. ) But thanks to 
the television industry, that's not about to 
happen to stereo TV ! 

The main difference between the two 
cases is that the industry — with the 
knowledge of what happened with AM 
stereo — presented a single proposal to the 
FCC for adoption .Both broadcasters and 
equipment manufacturers worked to- 



gether through the EI A (Electronic Indus- 
tries Association) whose Broadcast 
Television Systems Committee (BTSC) 
worked 5 years selecting a system as a 
standard. The transmission system that 
was chosen by the BTSC was developed 
by Zenith, and the noise reduction system 
was developed by dbx Corporation. 
(Those were selected over transmission 
systems developed by the Electronic In- 
dustries Association of Japan and Tele- 
son ics Systems. Inc. and noise-reduction 
systems developed by Dolby and CBS 
Laboratories.) 

Together, the Zenith transmission sys- 
tem and the dbx-TV noise reduction sys- 
tem make up the BTSC multichannel 
television sound or MTS system. We'll 
take a close look at both systems a little 
later on in this article. 

Even though the FCC was presented 
with a proposal for a single MTS system, 
the Commission's decision still followed 
an "open marketplace" policy. That was 
based on the (correct) belief that MTS 
technology will continue to advance 
beyond the BTSC system. However, be- 
cause the FCC was aware both of what 
happened with AM stereo and the indus- 
try's proven desire for a single standard, 
they endorsed the BTSC system by pro- 
tecting its pilot tone. That means that the 
pilot frequency may be used only by 
broadcasters using the BTSC system. By 
restricting the use of the pilot frequency. 
BTSC-type receivers are protected from 
falsely detecting other MTS formats, but 
any other MTS system can be used if the 
marketplace calls for it. 



The BTSC system 

Before late March. 1984, the TV-audio 
baseband — the band of frequencies from 
to 120 kHz that contains a TV signal's 
audio information — was limited to carry- 
ing only audio in the main channel (the 
portion of the baseband from 50 Hz to 15 
kHz). Now, thanks to the FCC decision, 
the audio baseband is virtually unregu- 
lated. For most of us, that means that we 
can now listen to TV in stereo or in a 
second language. But for broadcasters, it 
means a number of options. 

Figure I shows a "fully loaded" MTS 
audio baseband. We' II call it stereo + SAP 
service. The frequency-modulated main- 
channel audio is contained from 50 to 15 
kHz, just as it is in any TV broadcast. 
What is different from conventional TV 
signals is that the baseband also includes 
an amplitude-modulated stereo-dif- 
ference subcarrier. a pilot signal, a SAP 
(5econd-j4udio-frogram) channel, and a 
professional channel. But that is only one 
of the possible configurations. Figure 2 
shows three other possible configurations: 
stereo service without SAP capability, 
mono service with SAP capability, and 
mono service without SAP capability. 
Note that each configuration leaves room 
for a professional channel. 

The professional channel can be used 
for a wide variety of non-program-related 
uses. A TV station can use it to relay 
broadcast materials to other stations, to 
communicate with remote crews, etc. But 
the professional channel could also be 
used to transmit signals to you — or, to be 
more precise — to your TV receiver. For 
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FIG. 1— THE "FULLY LOADED" AUDIO BASEBAND for multichannel television sound contains the 
frequency-modulated main channel, amplitude-modulated stereo subchannel, an amplitude-modu- 
lated SAP subchannel, and a professional channel, 
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tion leaves room for a professional channel. That professional channel can be used for a variety of 
non-program related applications. 
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example, a signal could be sent to turn on 
receiver noise-reduction circuitry. An- 
other — though unlikely — possibility is 
that a TV station could transmit control 
signals to your VCR so that it wouldn't 
record commercials. 

The professional channel is not re- 
stricted to carrying TV-related signals; it 
can also be used for subsidiary communi- 
cations services (much like the broadcast 
l-'M SCA services). 

It's really here! 

Before we go into some of the theory 
behind MTS, let us emphasize that stereo 
television and multichannel TV sound are 
here for real. The first commercial televi- 
sion broadcast with stereo sound took 
place during coverage of the 1984 Sum- 
mer Olympics in Los Angeles. Television 
digest, the industry newsletter, notes that 
as of November 1 , 1984, 7 stations were 
on the air with almost 200 others either 
testing or planning MTS, Table I is a list 
of those stations. 

The Zenith transmission system 

The MTS system that was chosen by 
the industry and endorsed by the FCC is 
made up of a transmission system and a 
noise-reduction system. The transmission 
system selected was developed by Zentih. 

An important aspect of the Zenith sys- 
tem is that it is compatibile with the exist- 
ing NTSC standard. That is important 
because any MTS system not compatible 
with existing TV's would be useless — - 
neither the broadcasters nor the equip- 
ment manufacturers would support it. 

In order for MTS signals to be compati- 
ble with conventional signals, the main 
channel must be compatible. Therefore, 
the main channel of the Zenith system 
signal contains the monaural signal, 
which is the sum of the left- and right- 
channel signals. (We'll refer to the mon- 
aural signal as the stereo sum or L + R 
signal). That L + R signal frequency-mod- 
ulates the TV carrier in the same way that 
a conventional mono signal does. 

The the stereo difference signal (L — R) 
amplitude-modulates a subcarrier cen- 
tered at a 31.468 MHz — twice the hori- 
zontal scanning frequency, 2/j.,. A pilot 
signal, which is used by the receiver to 
decode the stereo information, is located 
in the audio baseband at the horizontal 
scanning frequency, / H (15.734 kHz). As 
we mentioned previously, while the rest of 
the audio baseband is virtually unregu- 
lated, that pilot frequency is protected un- 
der FCC rules. 

A standard (mono) TV set will ignore 
everything but the main channel and will 
recover the L + R audio just as it would 
any mono signal. A stereo-capable set, 
however, will use the pilot signal both to 
recognize that a stereo signal is present 
and to generate a carrier for decoding the 
L - R component. 



52 









TABLE 1— MTS BROADCASTERS 








All stations stereo, non-SAP, unless other- 


KNBC-TV 


Los Angeles. CA 


NBC) 


WEDU 


Tampa-St Petersburg, (PBS) 


wise indicated in footnote. 




KWHY-TV 


Los Angeles, CA 


ind.) 




FL 










WBFS-TV 


Miami, FL* 


ind.) a 


KCEN-TV 


Temple-Waco, TX 


(NBC) a 


Now broadcasting regularly in stereo: 


WMVS 


Milwaukee, Wl 


PES)* 


WNJT 


Trenton, NJ 


(PBS)'' 


WTTW 


Chicago, IL 


(PBS) 


WMVT 


Milwaukee, Wl 


PBS) a 


KUAT-TV 


Tucson, AZ 


(PBS) 


WTIC-TV 


Hartford, CT 


(ind.) 


WLCT 


New London* 


ind.) 


WILL-TV 


Urbana-Champaign. IL(PBS) a 


KTLA 


Los Angeles, CA 


(tnd.) a 


WNOL-TV 


New Orleans, LA 


ind.) 


KMPH 


Visalia-Fresno, CA 


(ind.) 


KIRO-TV 


Seattle. WA 


(CBS) 


WNBC-TV 


New York, NY 


NBC) a 


WPEC 


West Palm Beach, FL (ABC) a 


KOMO-TV 


Seattle. WA 


(ABC) 


WCFE-TV 


Plattsburg, NY 


PBS) a 








WDBB-TV 


Tuscaloosa. AL 


(ind.) 


WXXI 


Rochester, NY 


PBS) 


Planning 1986 start: 




WTXX 


Waterbury, CT 


(ind.) 


KCRA-TV 


Sacramento, CA 


NBC) 


WSBK 


Boston. MA 


(ind.) 








KETC 


St. Louis. MO 


PBS) 


WUFT 


Gainesville, FL 


(PBS) 


Planning fall 1984 start: 




WOIO 


Shaker Heights. OH* 


ind.) 


WJKS-TV 


Jacksonville. FL 


(NBC) 


WZTZ-TV 


Boston, MA 


(ind.) 


KSMW 


Spokane, WA* 


ind.) 


WFMY-TV 


Greensboro-High 


(CBS) 


WEDH 


Hartford, CT 


(PBS) 


WACO 


Waco, TX* 


ind.) 




Point- Winston -Salem. 


WFSB 


Hartford, CT 


(CBS) 


WRC-TV 


Washington, DC 


NBC) 




NC 




WTLV 


Jacksonville, FL 


(ABC)} 


WHYY-TV 


Wilmington-Phila., PA 


PBS) 


KSHB-TV 


Kansas City 


(ind.) 


KABC-TV 


Los Angeles, CA 


(ABC) 








WHA-TV 


Madison, Wl 


(PBS) 


KTLA 


Los Angeles, CA 


(ind.) a 


Planning start in late 1985: 




WFTV 


Orlando, FL 


(ABC) 


KMSO-TV 


Missoula, MT" 


(CBS) 1 


KNME-TV 


Albuquerque, NM 


PBS)' 


KDNL-TV 


St. Louis. MO 


(ind.) 


WNET 


N.Y-Newark 


(PBS) 


KOAT-TV 


Albuquerque, NM 


ABC) 


WGGB-TV 


Spfld.-Holyoke. MA 


(ABC) 


KATU 


Portland, MT 


(ABC) 


KTUU-TV 


Anchorage, AK 


NBC) 








KRBK-TV 


Sacramento, CA 


(ind.) 


WATL-TV 


Atlanta, GA 


ind.) 


Planning start after 1986: 




KPLR-TV 


St. Louis. MO 


(ind.) 


WCBB 


Augusta-Lewiston- 


PBS) 


KMTF 


Fresno, CA 


(PBS) 


KSL-TV 


Salt Lake City, MO 


(CBS) 




Portland, ME 




WLFI-TV 


Lafayette- Koko mo , 


N (CBS) 


WMHT 


Schenectady-Albany- 


(PBS) 


WSKG 


Binghamton, NY 


PBS) a 


WNMU-TV 


Marquette, Ml 


(PBS) 




Troy, NY 




WGBH-TV 


Boston, MA 


PBS) a 


WITI-TV 


Milwaukee, Wl 


(CBS) 


WTVG 


Toledo, OH 


(NBC) 


WNEV-TV 


Boston, MA 


CBS) 


WTSP-TV 


St. Petersburg-Tampa, (ABC) 


WNJT 


Trenton, NJ 


(PBS)" 


WNJS 


Camden. NJ 


PBS)e 




FL 




KPOL 


Tucson, AZ* 


(ind.)* 


WKYC-TV 


Cleveland, OH 


NBC) 


KVIE 


Sacramento, CA 


(PBS) a 








KLBY 


Colby, KS* 


ind.) 


KCTS-TV 


Seattle, WA 


(PBS) 


Planning winter 1934-85 start: 




WCMH-TV 


Columbus, OH 


NBC) 








KTVA 


Anchorage, AK 


(CBS) 


WOSU-TV 


Columbus, OH 


PBS) 


Planning MTS, no date: 




WGNX-TV 


Atlanta, GA 


(ind.) 


WTVN-TV 


Columbus, OH 


ABC) 


WNUV-TV 


Baltimore, MD 


(ind.) 


WBZ-TV 


Boston, MA 


(NBC) 


WJBK-TV 


Detroit, Ml 


CBS) a 


WRBT 


Baton Rouge, LA 


(NBC) 


WVIZ-TV 


Cleveland, OH 


(PBS) 


WKBD-TV 


Detroit, Ml 


ind.) 


WBNG-TV 


Binghamton, NY 


(CBS)** 


KERA-TV 


Dallas, TX 


(PBS}-- 


WTVS 


Detroit, Ml 


PBS)' 


WBMG 


Birmingham, AL 


(CBS) 


KOOD 


Hays-Russell-Gt. 


(PBS) 


WXYZ-TV 


Detroit, Ml 


ABC) 


KFYR-TV 


Bismarck, ND 


(NBC) 




Bend, KS 




KTSM-TV 


El Paso, TX 


NBC) 


KTVB 


Boise, ID 


(NBC) 


KVVU-TV 


Henderson-Las Vegas, (ind.) 


KVIA-TV 


El Paso, TX 


ABC) a 


KMGH-TV 


Denver, CO 


(CBS) a 




NV 




KJEO 


Fresno, CA 


ABC)<= 


WG PR-TV 


Detroit, Ml 


(ind.) 


WIUD 


Lakeland, FL* 


(ind.) 


WLRE 


Green Bay 


ind.) 


WFIQ 


Florence, AL 


(PBS) 


WMFP 


Lawrence, MA' 


(ind.) 


KHOU-TV 


Houston, TX 


CBS) a 


WSWP-TV 


Grand view, WV 


(PBS) 


WPBT 


Miami, FL 


(P8S) 


WVSN-TV 


Humacao, PR' 


ind.) 


KHON-TV 


Honolulu, HI 


(NBC) 


WYES-TV 


New Orleans, LA 


(PBS) 


KIFI-TV 


Idaho Falls, ID 


NBC)* 1 


WISH-TV 


Indianapolis, IN 


(CBS) 


WEDN 


Norwich. CT 


(PBS) 


WJXT 


Jacksonville, FL 


CBS) 


WJCT 


Jacksonville, FL 


(PBS) 


KTIE-TV 


Oxnard, CA* 


(ind.) 


KATV 


Little Rock, AR 


ABC) 


KHGI-TV 


Kearney-Hastings, NE (ABC) 


WPSD-TV 


Paducah, KY 


(NBC) 


KHJ-TV 


Los Angeles, CA 


ind.) B 


KARK-TV 


Little Rock, AR 


(NBC) 


WEEK-TV 


Peoria, IL 


(NBC) 


WMAZ-TV 


Macon, GA 


CBS) 


KTHV 


Little Rock, AR 


(CBS)-* 


KPHO-TV 


Phoenix, AZ 


(ind.) 


WCIX-TV 


Miami, FL 


ind.) 


KCET 


Los Angeles, CA 


(PBS) 


KSBW-TV 


Salinas-Monterey, CA 


(NBC) 


WCCO-TV 


Minneapolis-St. Paul, 


CBS) ( 


WISN-TV 


Milwaukee, Wl 


(ABC) 


KUED 


Salt Lake City, UT 


(PBS)a 




MN 




WTVF 


Nashville, TN 


(CBS) 


KSAT-TV 


San Antonio, TX 


(ABC)<= 


WNJM 


Monte lair, NJ 


PBS) e 


WDSU-TV 


New Orleans, LA 


(NBC) 


KOVR-TV 


Sacramento, CA 


(ABC) 


WNJB 


New Brunswick, NJ 


PBS)* 


WJTC 


Pensacola, FL* 


(ind.) 


WFSU-TV 


Tallahassee, TN 


(PBS) 


WEDY 


New Haven, CT 


PBS) 


KAET 


Phoenix, AZ 


(PBS) 








WNYC-TV 


NY 


PBS) 


KOLO-TV 


Reno, NV 


(ABC) 


Planning spring 1985 start: 




KETV 


Omaha, NE 


ABC) 


KXTV 


Sacramento, CA 


(CBS) 


WTBS 


Atlanta. GA 


(ind.) 


WOFL 


Orlando, FL 


ind.) a 


KPBS-TV 


San Diego, CA 


(PBS) a 


WJZ-TV 


Baltimore, MD 


(ABC) a 


WXEX-TV 


Richmd-Petersb'g, VA 


ABC) 


KPIX 


San Francisco, CA 


(CBS) 


WTTO 


Birmingham, AL 


(Ind.) 


KTSP-TV 


Phoenix, AZ 


CBS) 


KSAF-TV 


Santa Fe, NM 


(ind.) 


KWHP 


Boise, ID" 


(ind.) 


WPBO-TV 


Portsmouth, OH 


PBS) 


WAKA 


Selma, AL 


(CBS) 


new, 


Cedar City, UT* 




KBYU-TV 


Provo, UT 


PBS) 


KOLR-TV 


Springfield, MO 


(CBS) 


WMAQ-TV 


Chicago, IL 


(NBC) 


KTSL 


Sacramento, CA 


ind.) a 


WTOV-TV 


Steubenville, OH- 


(NBC, 


WCET 


Cincinnati, OH 


(PBS)a 


KSDK 


St. Louis, MO 


(NBC)* 




Wheeiing, WV 


ABC) 


KHBS 


Ft. Smith, AR 


(ABC)- 


KRON-TV 


San Francisco, CA 


NSC)' 


KAII-TV 


Wailuku, HI 


(NBC) 


KMSG 


Fresno (Sanger), CA* 


(ind.) 


KTEH 


San Jose, CA 


PBS)° 


KAUZ-TV 


Wichita Falls, TX 


(CBS) 


WXil 


Greensboro-High 
Point-Winston-Salem 


(NBC) 


WSJU 
WMHT 


San Juan, PR' 
Schenectady-Albany- 


: lnd.) e 
(PBS) 




on permit, not on air. 




* Construct 




NC 






Troy, NY 




" Stereo & prog ram -related SAP 




WITF-TV 


Harrisburg, PA 


(PBS) 


WVIA-TV 


Scranton- Wilkes 


(PBS) 


b Non-program-related SAP only 




new, 


Idaho Falls, ID" 


(ind.) 




Barre-Hazleton, PA 




° Prog ram- related SAP only 




WFYI 


Indianapolis, IN 


(ind.) 


KTBS-TV 


Shreveport, LA 


(ABC) e 


d Adding stereo to SAP 




WRLR 


Las Vegas. NV* 


(ind.) 


KREM-TV 


Spokane, WA 


(CBS) 


e Stereo and non-program-related SAP 


WlYE 


Leesburg, FL 


(ind.) 


KSCH-TV 


Stockton-Sacramento" 


!ind.) 


' Stereo, program and non-program SAP 
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used in the stereo-signal generator. 

By combining the stereo sum and dif- 
ference signals in-phase and out-of-phase, 
the stereo decoder can reconstruct the in- 
dividual left- and right-channel signals. 
That can be seen by the following equa- 
tions: 

(L + R) + (L-R) = 2L 
(LH-R)-(L-R) = 2R 
If you're familiar with broadcast FM ster- 
eo, you've probably noticed that stereo 
TV uses a somewhat similar encoding 
method. There are some differences. The 
most important — which we'll describe in 
detail — is that the AM stereo-difference 
subcarrier is compressed. 

A block diagram of the Zenith trans- 
mission system is shown in Fig. 3. Note 



that the Zenith composite signal that 
drives the aural (audio) transmitter is the 
sum of two signals — the stereo- gen erator 
and SAP-generator outputs. 

The stereo generator 

The input to the stereo-generator, as 
shown in Fig. 4, is made up of three sig- 
nals: the left- and right-channel signals 
and the horizontal -sync signal. The L and 
R signals are first fed through lowpass 
filters to remove out-of-band components 
that could cause crosstalk and inter- 
modulation. The L and R signals are then 
fed to a matrix circuit that forms the ster- 
eo-sum (L + R) and -difference (L — R) 
signals. Note that the L + R signal under- 



goes a 75p.s preemphasis (as FM radio 
signals and mono TV-audio signals nor- 
mally do) while the L-R signal under- 
goes a variable compression (the amount 
of compression is determined by the dbx 
compressor). We'll look at preemphasis 
and compression circuitry next month. 

To prevent overmod illation and inter- 
ference with other portions of the base- 
band (including the pilot and SAP 
channel), both signals are fed through 
clippers and lowpass fillers. 

Although not shown in Fig. 4, equal- 
izers are normally included in one or both 
of the L + R and L — R paths. They are 
placed there to help ensure proper stereo 
separation. 

Because the dbx -compressor output 
may contain a large amount of noise, it 
may be difficult to measure such things as 
stereo separation. To overcome that, as 
shown in Fig. 4, switches are provided to 
take the compressor and/or the clippers 
and lowpass filters out of the circuit. 

A subcarrier at 2/ H , twice the horizon- 
tal line frequency, is AM-DSBSC (AM 
double-sideband, suppressed carrier) 
modulated by the compressed L — R sig- 
nal and is summed with the pre- 
emphasized L + R signal. The 2/ H 
subcarrier signal is also divided by two to 
supply the pilot tone. The composite ster- 
eo signal that is output from the stereo 
generator contains the stereo sum (mono) 
signal, the stereo difference signal, and 
the pilot tone. 

The SAP generator 

A block diagram of the other major 
component of the Zenith transmission 
system — the SAP generator — is shown in 
Fig. 5. The SAP audio is processed in 
much the same way that the stereo- dif- 
ference signal is. A lowpass filter is used 
to remove high-frequency components 
that could overload the compressor, and a 
clipper is used to prevent overmod ul at ion 
of the SAP subcarrier and thus prevent 
interference with the rest of the audio 
baseband. Equalization, which was used 
in the stereo generator to preserve stereo 
separation, is not needed here. 

Note the 5/ H phase-locked loop in Fig. 
5. The compressed audio is added to the 
PLL control voltage and thus frequency- 
modulates the VCO (voltage controlled 
oscillator). The frequency modulated sub- 
carrier is then passed through a bandpass 
filter to protect the other audio signals 
from SAP spillover interference. 

Now, if we look back to the block di- 
agram of the Zenith transmission system 
(Fig. 3), we see that the outputs of the 
stereo generator and SAP generator are 
added together to form the composite sig- 
nal, which frequency-modulates the TV 
audio carrier. 

Next time, we'll look at the noise re- 
duction techniques used in the BTSC sys- 
tem and why it's so important. R-E 
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TAPE 
STREAMER 

FOR YOUR 

COMPUTER 

/Are incompatible disk formats keeping you from transferring files from one computer to 
another? This universal cassette interface can solve that problem. And at 4800 baud, it can do 
it in a hurry! 



MIKE HUDDLESTON 



THE COST OF MICROCOMPUTER COMPO- 

nents seems destined to continue to drop. 
Now you can build or buy computers at 
prices that seemed unbelievable just a few 
years ago. But when you add floppy-disk 
drives, the picture changes. Disk drives 
haven't dropped in price like other com- 
puter hardware has — and it seems likely 
that disk-drive prices will stay high. Is 
there a low-cost alternative? 

Many of you probably have answered, 
"audio cassettes." Yes, they can be used 
but — -when compared to disk drives — 
their slow and unreliable performance 
leaves much to be desired. We'll show 
you, however, an easy- to -build cassette 
interface that may change all that. 

That interface, which we'll call a 
Streamer, is a very fast, highly reliable 
universal audio cassette interface de- 
signed to be a low-cost alternative to flop- 
py disks. If your computer has an RS-232 
port, you can use the Streamer to transfer 
data to any other computer similarly 
equipped. You can transfer any program, 
written on any computer, to any other 
computer using a compatible language. 
For example, the author routinely writes 
and debugs assembly- language programs 



at work on an Intel development system, 
and brings them home on a cassette so that 
they can be run an his "homebrew" 8080- 
based computer. He has also transferred 
BASIC listings from a 6502-based system 
to cassette so that the programs could be 
run on his system. (Of course, while the 
BASIC implementation may vary from 
one system to another, those differences 
are usually easy to work around.) 

The same thing can be done with other 
high-level language programs, like FOR- 
TRAN or Pascal: The listings can be 
transferred from one computer to cassette 
tape and then they can be loaded into your 
next computer, without worry of disk 
compatibility. Obviously, doing the same 
thing in these days of endless 5 T /4-inch 
disk formats would be virtually impossi- 
ble if the systems were not identical. 

Streamer basics 

The name "Streamer" is computer- 
shop talk for "streaming tape interface," 
a term normally used to refer to magnetic- 
tape systems that are used for disk backup. 
If you're looking for something to replace 
floppy-disk drives, you should first under- 
stand that a streamer is not a random- 



access drive like a floppy disk- — -the tape 
moves in one direction only, and files 
must be accessed sequentially. 

The Streamer has no provisions for 
motor controls, which greatly simplifies 
its construction and interfacing, but re- 
stricts its operation to the manual mode. If 
you use short (5-minute) cassettes, and 
put only one program or one file on each, 
the interface will be easier to use. The 
cassettes are cheap and reliable, but their 
random accessibility is limited by the time 
it takes me to remove one cassette and 
replace it with another. 

In the course of designing of the 
Streamer, several encoding techniques — 
from Kansas City Standard to FSK and 
PWM — were tried. The method chosen 
was Manchester encoding, which we'll 
look at in some detail next month. Meth- 
ods of data recovery evolved from the use 
of filters and phase-locked loops to digital 
timing. The result is a low-cost but high- 
performance cassette interface. 

Just what do we mean by "high perfor- 
mance?" The data-transfer rate is 4800 
baud or bps (Bits Per Second). What that 
means is that a 16-kilobyte program can 
be loaded in as little as 3S seconds. The 
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Learning electronics 
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At any level it takes 
work and a few 

sacrifices. But with 
CIE, it's worth it 



Whoever said, "The best 
things in life are free? was writing a 
song, not living a iife. Life is not 
just a bowl of cherries, and we all 
know it. 

You fight for what you get You 
get what you fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to CIE. 

You can learn electronics by 
spending some hard-working time 
at home. Or, would you rather go 
bowling? Your success is up to you. 

At CIE, you earn your diploma. 
It is not handed to you simply for 
putting in hours. But the hours you do 
put in will be on your schedule, not 
ours. You don't have to go to a class- 
room. The classroom comes to you. 

Why electronics training? 

Today the world depends on 
technology. And the "brain" of 
technology is electronics. Every 
year, companies the world over are 
finding new ways to apply the 
wonders of electronics to control 
and program manufacturing, 
processing... even to create new 
leisure-time products and services. 
And the more electronics applica- 
tions there are, the greater the need 
will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. 
That means career opportunities in 
the eighties and beyond. 
Which CUE training fits you? 

Beginner? Intermediate? 
Advanced? CIE home study courses 
are designed for ambitious people 
at all entry levels. People who may 
have: 

1. No previous electronics knowl- 
edge, but do have an interest in it; 

2. Some basic knowledge or experi- 
ence in electronics; 

3. In-depth working experience or 
prior training in electronics. 

You can start where you fit and 
fit where you start, then go on from 
there to your Diploma, an Associate 
Degree if you want it, and career. 

Many people can be taught 
electronics. 

There is no mystery to learning 
electronics. At CIE you simply start 
with what you know and build on it 
to develop the knowledge and tech- 
niques that make you a specialist 
Thousands of CIE graduates have 
learned to master the simple prin- 
ciples of electronics and operate or 
maintain even the most sophisti- 
cated electronics equipment 

CIE specializes in electronics. 

Why CIE? CIE is one of the 
largest independent home study 
schools that specializes in electron- 
ics. Nothing else. CIE has the elec- 



tronics course that's right for you. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting! It is 
based on recent developments in the 
industry. It's built on ideas. So, look 
for a program that starts with ideas 
and builds on them. Look to CIE. 
Programmed learning. 

That's exactly what happens 
with CIE's Auto-Programmed® 
Lessons. Each lesson uses famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them complete- 
ly, before you start to apply them. 
You thoroughly understand each 
step before you go on to the next 
You learn at your own pace. 

And, beyond theory, some 
courses come fully equipped with 
electronics gear (the things you see 
in technical magazines) to actually 
let you perform hundreds of check- 
ing, testing, and analyzing projects. 

Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can 
be sure it will be reviewed, graded, 
and returned with appropriate 
instructional help. When you need 
additional individual help, you get 
it fast and in writing from the 
faculty technical specialist 
best qualified to answer 
your question in terms 
you can understand. i 



CIE offers you an Associate 
Degree. 

One of the best credentials you 
can have in electronics — or any 
other career field — is a college 
degree. That's why CIE gives you 
the opportunity to earn an Associate 
in Applied Science in Electronics 
Engineering Technology. Any CIE 
career course can offer you credit 
toward the degree... more than half 
of the number needed in some cases. 

You can also prepare for the 
government-administered FCC 
(Federal Communications Commis- 
sion) Radiotelephone License, 
General Class. It can be a real mark 
in your favor. . .government-certified 
proof of your specific knowledge 
and skills. 

Today is the day. Send now. 

Fill in and return the postage- 
free card attached. If some ambitious 
person has removed it, cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete infor- 
mation on independent home study. 
For your convenience, we'll try to 
have a CIE representative contact 
you to answer any questions you 
may have 

Mail the card or 
the coupon or write 
CIE (mentioning the 
name and date of 
this magazine) at: 
1776 East 17th 
Street Cleveland, 
Ohio 44114. 





Cleveland Institute of Electronics, Inc. 

1776 Ease 17th Street. Cleveland. Ohio AA"V\A 
Accredited Member National Home Study Council 

YES... I want to learn from the specialists in electronics— CIE. Send me my FREE 
CIE school catalog... including details about the Associate Degree program. .. 
plus my FREE package of home study information. 

Print Name 
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Streamer is reliable, too — the cassette 
deck is the limiting factor, so a high- 
fidelity type deck is recommended. (The 
author has used a S69 stereo unit for over a 
year, and has had no permanent errors. 
When a read error occurs, a simple clean- 
ing of the heads and capstan eliminates 
the problem.) 

Along with its speed and universal] ty, 
the cassette streamer has another attrac- 
tive feature: It can be built for about $60. 
All the electronic parts are standard, and 
all are available from the vendors who 
regularly advertise in Radio-Electronics. 

The Streamer circuit 

Figure 1 is a schematic of the interface 
circuit — we'll start our look at it with the 
power supply. The circuit requires a volt- 
age supply between 8 and 16 volts DC at a 
typical current drain of only about 30 mA. 
That can be supplied by an external wall 
plug DC supply or it may be "stolen" 
from the computer or the tape deck. If the 
computer supply is to be used, the power 
can be run through pin 25 of the the DB25 
connector. If you use a miniature closed- 
circuit phone jack (J3) and wire it as 
shown in the schematic, then you can con- 
veniently have your choice of either. 

Electrolytic capacitor C14 provides fil- 
tering for the raw DC {which powers the 
RS-232 interface and is the input to the 
five- volt regulator, 1C15). The negative 
voltage required for RS-232 is furnished 
by a charge pump: Transistor Ql is alter- 
nately turned on and off by a 76. 6 -kHz 
clocking signal provided by IC3, and 
charges developed across C16 are trans- 
ferred to C 15 through D3. A negative volt- 
age of slightly less magnitude than the 
positive supply voltage will be developed 
across C15 for use by the RS-232 output 
stage. 

The circuit's clock is made up of a 
2.4576-MHz crystal (XTALl), and an EX- 
clusive-or gate (IC2-d) that's connected 
as an inverter. The clock's output is divid- 
ed by IC3, a 4040 ripple counter, for the 
various frequencies needed by the rest of 
the circuit. The outputs at pins 2,3, and 5 
of IC3 are baud-rate clocks for the UART 
(Universal Asynchronous Re- 
ceiver/Transmitter). 

The UART uses a clock at 16 times the 
data rate, so the signals at pins 5,3, and 2 
(which are 153.6 76.8, and 38.4 kHz) 
correspond to UART baud rates of 9600, 
4800, and 2400 bits per second, respec- 
tively. The UART transmitter (which 
sends data back to the computer) always 
runs at 9600 baud, so its transmitter 
register clock, (pin 40) is directly con- 
nected to pin 5 of IC3. However, since 
data from the computer to the Streamer 
may be either 2400 or 4800 baud, a switch 
is provided to select different receiver 
register clock (pin 17) connections. 

RS-232 interfaces are usually crystal 
controlled. Fortunately, UART's are for- 



PARTS LIST 

All resistors '/« watt, 10% unless other- 
wise noted 

R1— 1000 ohms, PC-mount, trimmer po- 
tentiometer 

R2, R5. R6, R11, R16, R17, R20, R28. 
R29— 1000 onms 

R3, R4, R7. RB, R13, R14, R18, R19, R22, 
R23, R25, R26. R30— 10, 000 ohms 

R9— 1 Megohm 

R1 0—100.000 ohms 

R12, R21, R27— 47,000 ohms 

R15— 10 Megohms 

R24 — 2200 ohms 

R31— 330 ohms 

Capacitors 

Cl. C4. C13— 10 fnF. 25 volts, electrolytic 

C2, C21— O.001 (i.F. ceramic disc 

C3, C12, C16— 0.1 rF ceramic disc 

C5, C7, C17, C18, C20, C22, C23, C24— 
0.01 or .1 |iF bypass capacitors (not 
shown in schematic) 

C6, C10— 20 pF, ceramic disc 

CB, C9— 250 pF ceramic disc 

C11— 5 pF, ceramic disc 

C14 — 100-330 fiF, 25 volts, electrolytic 

C15— 47-220 (iF, 25 volts, electrolytic 

C19 — 0.01 (iF, ceramic disc 

Semiconductors 

IC1— LM392 or LM2924 op-amp/com- 
parator 
IC2— 4070 or 74C86 quad xon gate 
IC3 — 4040 12-stage binary ripple counter 
IC4.IC6 — 4029 presettable up/down 

counter 
IC5 — 4520 dual 4-bit synchronous coun- 
ter 
IC7 — 4011 quad 2 -input nano gate 
IC8— 4027 dual J-K flip-flop 
IC9. IC12— 74C74 dual D-rype flip-flop 
IC10 — 4015 dual 4- bit static shift register 
1C11--6402 CMOS UART (Intersil) 
IC13-^*021 8-stage static shift register 
IC14 — LM339 quad comparator 
IC15 — 78L05 low power 5-volt regulator 
D1-D5— 1N914 or similar 
08, D7— standard red LED 
Q1, Q3— 2N3904 
Q2, Q4— 2N3906 
XTAL1— 2.4576 MHz crystal 
MISCELLANEOUS: PC board, en- 
closure, DPDT switch, DB25 connector, 
phono jacks for tape deck connectors, 
hardware, solder, etc. 
The following are available from Stone 
Mountain Engineering Co., PO Box 
1573, Stone Mountain, GA, 30086: 
Printed circuit board, double-sided 
with plated-th rough holes, solder 
masked and silkscreened, for S 28; En- 
closure, with all holes punched and 
legends silkscreened, $16; Both PC 
board and enclosure for $40. All orders 
must include $1,50 shipping and han- 
dling, and Georgia residents please 
enclose 3% sales tax. 



giving of small differences between 
clocking frequencies. That's important 
because an RS-232 data stream is contin- 
uous — that is, the stop bit of one word is 
followed immediately by the start bit of 
the next. Although it would seem there is 
no margin for error, UART's do allow for 



some timing variations by accepting stop 
bits that are either short or long, then re- 
synchronizing on the following start bit. 

The Streamer extends that idea by send- 
ing bits to the cassette tape at a slightly 
faster rate than its UART receives them. 
(For an RS-232 input with a data-rate of 
4800 bps, the output sent to the tape is at 
5486 bps, allowing a timing mismatch of 
12.5%.) If the computers baud- rate clock 
is a little too fast, the Streamer's UART 
will be overrun. As we mentioned pre- 
viously. RS-232 can accept stops bits that 
are either long or short (\Vi bits for exam- 
ple). But there is no way to represent a half 
bit in Manchester encoding. (That will 
become obvious when we discuss the en- 
coding next month.) So, when the 
Streamer UART is overrun, it fills its idle 
bit times with marks (which is the con- 
vention), and inserts them as needed to 
make up an integral number of stop bits. 

That accounts for the difference in 
speed from UART-to-UART, but not for 
the (typically worse) cassette- pi ay back 
variations. Tape timing is reliably re- 
covered by timing each bit (Manchester 
encoding is bit-synchronous), but since 
the data may play back faster than it was 
recorded, it may be returned to the com- 
puter at a still faster rate. To keep things 
compatible with RS-232 standards, the 
bits from the tape are gathered in one at a 
time, grouped into 8-bit words, and re- 
turned to the computer at 9600 bps. 

Synchronous counter IC4 provides the 
Streamer with the tape-data rates. For an 
RS-232 rate of 4800 bps, the tape, as 
mentioned earlier, is recorded at 5486 
bps: while at 2400 bps, the tape-data rate 
is 2560 bps, IC4 and IC2-c form a counter 
that divides by either 7 or 15, depending 
on the bit rate selected by SI. Since its 
input is 614.4 kHz, its output will be ei- 
ther 87.77 kHz or 40.96 kHz, sixteen 
times the tape bit rate. That 16 x bit rate 
will be used by both the receiver and the 
transmitter sections. 

The receiver 

The CMOS UART, IC11 , has two sepa- 
rate functional sections: an NRZ receiver 
with parallel output, and a parallel-input 
NRZ transmitter. (We'll discuss NRZ en- 
coding — and compare it to the Man- 
chester coding that this interface uses — 
later on in this article.) The receiver sec- 
tion of the UART, in conjunction with 
IC12, IC13, IC14-d, IC5-b, IC8-b, and 
IC7-d comprise the RS-232-to-Man- 
chester converter. Comparator IC14-d. 
along with its associated discrete compo- 
nents, converts incoming RS-232 data to 
TTL-ievel NRZ code. That code is applied 
to the serial input (pin 20) of the UART 
receiver section, which is clocked (on pin 
17) at the appropriate rate for RS-232 
standard compatibility. 

An 8-bit shift register (IC13) and a flip- 
Hop (IC12-b) are connected together to 
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FIG. 1— CASSETTE INTERFACE SCHEMATIC. The main sections of the circuit are the power Supply, 
crystal-controlled clock, RS-232-to- Ma rich ester converter, and the Mancfaester-to-RS-232 converter. 
2 Although not shown, bypass capacitors {0,1 or 0.01 (iFJ should be located at some of the IC's. 
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FIG. 2— NRZ-TO-MANCH ESTER CONVERSION. The relationship between the two codes may not be 
apparent, so we should mention that Manchester encoding Is based on the presence or absence of 
transitions — not on high or low levels. We'll discuss both encoding methods In more detail next 
month, 
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FIG. 3— RECEIVER TIMING DIAGRAM. The Manchester signal received from the tape is shown in a 
(after conditioning by IC1). The output of the transition detector (tC2-a) is shown in b. Each transition of 
the Manchester code produces a positive pulse. The carry output from ICE (used to determine bit 
sense) is shown in c. The recovered clock Is shown in d, while the reconstructed NRZ code at the 
output of iC8-a Is shown in e. 



form a 9-bit parallel- load shift register. 
Their serial input, pin ll on IC13, is held 
high so that marks are clocked through 
when nothing is parallel-loaded. Once the 
UART receives a serial word from the 
computer, IC12-a synchronizes the UART 
to the tape-data rate from IC5-b, loading 
IC13 with the eight bits from the UART, 
and ICl2-b with a low for a start bit. The 
9-bit register combination now includes a 
start bit and eight data bits. 

The shift register is clocked at the tape- 
bit rate from IC5-b, pin 14. As soon as it is 
synchronously loaded by ICl2-a, it be- 
gins shifting out the loaded data at the 
tape rate, and follows it with as many 
marks as necessary until the next word is 
loaded . The effect of the circuit is that it 
simply changes the data rate of the re- 
ceived word; the shift register output from 
IC12-b is still NRZ-encoded. but now at 
the faster tape-data rate. 

An example of this NRZ code is shown 
in Fig. 2-6, along with the tape rate clock 
in Fig. 2-«. Those signals are combined in 
nand gate IC7 to produce the signal 
shown in Fig. 2-c. This is applied to IC8- 
b, which is configured as a toggle flip flop. 
The flip-flop will toggle whenever the 
nand gate output is high and the clock 
(Fig. 2-d) makes a positive transition. The 
output of this flip flop, shown in Fig, 2-e, 



is the resulting Manchester code. Re- 
sistors R24 and R25, with capacitor C19, 
round off the Manchester bits and reduce 
their amplitude for application to the tape 
deck. 

The transmitter 

The transmitter section of IC11, with 
the remainder of the circuit components, 
recover the Manchester code from the cas- 
sette and convert it to standard RS-232. 
The tape signal is applied to Rl , a potenti- 
ometer that is normally full on. It is then 
lightly filtered, coupled to an amplifier 
stage (ICl-a) and passes to a Schmitt trig- 
ger (ICl-b), which outputs TTL-level 
Manchester data at pin 1. If you look at the 
signal on IC1 pin ! with an oscilloscope, 
you'll see the recovered Manchester code, 
as shown in Fig. 3-a. Since that code is 
sensitive only to transitions (and not to the 
level), the signal is applied to R12, C6 and 
IC2-a, a transition detector, which out- 
puts a pulse of about one-microsecond at 
each transition. 

Although we'll be discussing the cod- 
ing format in detail, for now let us say that 
marks will be represented here by transi- 
tions a full bit time apart, while spaces 
have transitions occurring twice each bit 
time. That is illustrated in Fig. 3-b. 

A 4-bit up/down counter (IC6) is used 



here as a synchronous one-shot. It is con- 
tinually clocked at its count input by the 
16 x tape rate from IC2-C and outputs a 
low pulse from its carry output (pin 7) 
whenever it reaches a count of 15. Each 
time a transition is received, however, the 
output of lC2-a presets the counter to a 
value of four. So, as long as spaces are 
being received, the counter is preset every 
eight or so clock pulses, so it never 
reaches the count of 15 before it is again 
preset to four. Mark bits, on the other 
hand, have transitions only half as often as 
space bits, so the counter will reach its 
terminal count, and output a carry, when a 
mark is received. Figure 3 -r is the output 
from the synchronous one-shot, IC6. 
Note that the pulses in Fig. 3-c indicate 
the presence of a mark; no output indi- 
cates a space. 

IC9-a is the clock-recovery flip-flop. 
The clock signal is derived from the re- 
ceived data; the Streamer's in tern a I clock 
is used only to test the sense of each bit, in 
keeping with the bit-synchronous nature 
of this Manchester code. While spaces are 
being received, IC2-a pulses two times 
per bit, toggling IC9-a twice. When a 
mark is received, its single transition tog- 
gles the flip-flop, and then the carry from 
IC6 presets IC9-a. That corrects the phase 
of the clock so that, as soon as a mark bit 
is received, the clock runs in the correct 
phase. The clock output, IC9-a, pin 6, is 
shown in Fig. 3-^/. 

The sense of each bit is detected by 
IC8-a — its output is shown in Fig. 3-e. 
Wired as a R-S flip-flop, lC8-a is set by the 
mark-detector output from 1C6, and reset 
by clocking from the inverted data clock 
from IC9-a, pin 5. The clock and data 
inputs are applied to ICIO, which is wired 
as an 8-bit serial-load shift register. At the 
end of an eight-bit word, the contents of 
this shift register are transferred to the 
UART transmitter, which then outputs 
NRZ code at 9600 bps. 

A bit counter is made up of IC9-b and 
lC5-a. To understand their operation, as- 
sume that lC5-a has its 04 output (pin 6) 
high. That output is connected to its en- 
able input, which means that it will not 
accept any input clocks until Q4 goes low 
again (i.e., until it is reset). It will remain 
in that state until a start bit, a space, is 
detected. 

On the next occurrence of a start bit 
from the bit-sense detector (IC8-a) and a 
clock from IC9-a, IC9-b's inverted output 
(pin 8) goes high. Since that output is 
connected back to the reset input on !C5- 
a, the reset operation takes place, which 
drops the output from Q4 and re-enables 
the counter. As the ya output goes low, 
IC9-b becomes preset, bringing its inver- 
ted output back low and removing the 
reset command from lC5-a. It is held pre- 
set until IC5-a has counted eight clock 
pulses, corresponding to eight bits being 
continued on page 116 
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Servicing 
Videodisc Players 




JOHN LENK 



If you want to learn more 
about videodisc players and how 
to service them, this article is for you. In it 
we cover both LV and CED players. 



NOW THAT WE VE SEEN HOW THE LV AND 

CED systems work, we are ready to turn 
our attention to our main topics — how to 
properly troubleshool and service vid- 
eodisc players. 

Tools 

Although there is no standardization, 
most videodisc players require some form 
of special tools for full service. Study the 
service literature and use the recom- 
mended tools. If the tools appear in the 
literature, they should be available from 
the manufacturer. Of course, there are fac- 



tory assembly tools that may not be avail- 
able for field service (not even to factory 
service -centers, in some cases). That is 
the manufacturer's subtle way of telling 
service technicians that they should not 
attempt any adjustment (electrical or me- 
chanical) not recommended in the service 
literature. Take that hint! The author has 
heard many horror stories about "disaster 
area" players brought in to factory service 
people after "a tew simple adjustments." 
Also keep in mind that most players are 
manufactured to metric standards and 
your tools must match. 



Checkout and preliminary trou- 
bleshooting 

Before concluding that the player is out 
of order, run through the following notes 
and make sure that there is not a simple 
remedy for the problem. 

If the lid does not open on an LV player, 
check that power is on. Try pressing the 
stop/ eject button to release the lid latch. 

If the caddy entry door on a CED player 
does not open, make sure the function 
lever is in load (for manual players), or 
that power is applied and the operation 
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switch is set to on (for automatic load 
players). 

If the disc does not appear to rotate (you 
can't hear the disc motor running), check 
that power is on. On LV players, check 
that the lid is properly closed (to close the 
interlocks). 

If the disc stops rotating soon after 
starting, it is possible that you are playing 
an unrecorded side of the disc. Try turning 
the disc over. 

If the disc rotates, but there is no pic- 
ture check the following: Are the connec- 
tions between player and set correct? Are 
the player and TV set on the same chan- 
nel? Is the player in pause mode? 

If the picture quality is bad (with proper 
connections and both the player and the 
TV set on the same channel), check the 
fine tuning on the TV set. The player out- 
put is on an inactive TV channel and, 
since that channel is not ordinarily used, 
fine tuning may not be precisely adjusted. 
If picture quality is still bad, try a different 
disc (a known good disc). 

If the TV no longer receives other chan- 
nels after being connected to the player, 
make sure that the antenna cable is con- 
nected to the player. Then check that the 
player is off (function lever set to off, 
power switch off, etc.) 

If a particular part of a disc does not 
produce a good picture, the disc is possi- 
bly damaged. Try pressing the scan (or 
similar) buttons to skip over the damaged 
portion. 

If the remote control does not work, fry 
replacing the batteries (on those remotes 
that do not have direct wiring). Also check 
for obstructions between the player and 
remote. 

Servicing videodisc players 

If none of the above cures the problem, 
you must go inside the player. It is impos- 
sible to describe full troubleshooting or 
service procedures for any type of player 
within the limits of this article. You must 
read the service literature. But we will, in 
the balance of this article, give you some 
service notes that can make the job of 
servicing either a CED or LV player a lot 
easier. 

As a starting point for either type of 
player, insert a known good disc and run 
through all operating procedures. If one 
or more of the operating features is absent 
or abnormal, install the recommended 
test disc and run through the adjustment 
procedures. That can often lead to the 
source of the problem, since the adjust- 
ment procedures usually require that you 
monitor the inputs and/or outputs of all 
circuits and sections in the player. 

If the player is still not functioning 
properly, go through the following service 
notes, and compare them to any pro- 
cedures recommended in the service liter- 
ature. Keep in mind that the circuits 
referenced in the following are "typical" 



TABLE 1— LV TROUBLESHOOTING GUIDE 



Symptom 

Power on indicator does not light 
Power on; picture, sound not muted 
No picture, no sound, disc does not spin 

No picture, no sound, disc speeds up and 
slows 

No picture, no sound, objective lens focused 
No picture, sound is normal 
Erratic picture, picture shakes and skips 
Picture loses sync, picture jitters, disc speed 

varies 
Color streaking or loss of color in picture 
Excessive dropout in picture 
No sound, picture is normal 
Distorted sound, picture is normal 
Either sound channel does not nute 
Picture sticks and repeats (disc known to be 

good) 
No search forward or reverse 
Index numbers missing or incorrect, index 

number background missing 
No special effects, erratic special effects, 

skips during special effects 



for a cross-section of videodisc players. 
You must check at the corresponding 
points on the circuits of the player you are 
servicing. 

Servicing LV players 

Tabic 1 lists various symptoms com- 
mon to most LV players. Figure 13 is a 
block diagram of a typical LV player. 
After selecting the symptom from Table 1 
that matches that of the player being ser- 
viced, follow the steps in the trou- 
bleshooting procedures using Fig. 13 as a 
guide . The procedures described help iso- 
late the problem to a defective module or 
component. Keep in mind that a high de- 
gree of integration is used in videodisc 
players and, thus, defective sections must 
usually be replaced in their entirety. The 
adjustments listed at the beginning of 
each procedure are those usually associ- 
ated with the related circuit. If possible, 
always check the adjustments (using the 
service literature) before proceeding with 
service. 

Prior to replacing the slide assembly, or 
making any substantial mechanical ad- 
justments, always check for any purely 
mechanical problems that can affect play- 
er operation. If the picture skips or re- 
peats, check for a misadjusted slide drive, 
poor lead dress, misadjusted slide rails, or 
anything that can inhibit slide movement. 
The slide must move freely beneath the 
disc. If a "ratcheting" noise is heard, it is 
possible that the slide is adjusted too 
loosely. 

Low- volt age power-supply circuits. 
Monitor all of the supply output voltages. 
Typically, that includes ±12- and ±24 
volt outputs, and possibly ± 5 -volts for 
microprocessor or other control logic. 

Mute circuits. When power is first ap- 



Circuits To Check 

Low- voltage power supply circuits 

Mute circuits 

low-voltage power supply circuits, and start- 
up sequence-motor accelerator circuits 

Low-voltage power supply, laser power 

supply, 
and start-up sequence-focus circuits 

Signal processing circuits 

Signal processing circuits 

Radial tracking circuits 

Turntable motor circuits 

Tangential tracking circuits 

Dropout compensation circuits 

Sound circuits 

Sound circuits 

Sound circuits 

Slide drive and search circuits 

Slide drive and search circuits 
Index circuits 

Track jumping circuits 



plied, both sound and picture should mute 
(dark screen, low volume). If the picture 
does not mute, check to see if a video- 
mute signal to the video processor is miss- 
ing; if so, replace the mode control. If it is 
present, try grounding the composite-vid- 
eo line from the video processor. If that 
still does not mute the picture, replace the 
VHF modulator, after checking for proper 
power and antenna connections. 

If the sound does not mute, check for 
sound- muting inputs to the sound demod- 
ulators. If they are missing at either input, 
replace the mode control. If present at 
both, remove demodulator I. If sound 
then mutes replace demodulator I. If 
sound still does not mute, replace demod- 
ulator II. 

Laser power-supply circuits. First 
check the laser adjustments (if any), and 
then check for 5-voIts at the laser supply 
test point. Most LV players provide such a 
test point for a quick check of the laser so 
that a direct measurement of high voltage 
is not required. Also check if the laser 
tube is glowing. A strong glow usually 
indicates that the high-voltage is present 
and the laser is good. 

Start-up sequence-motor acceler- 
ator circuits. If the disc does not spin 
after the lid is closed, check connections 
between the lid switch and motor drive. If 
that is fine, ground the motor-acceleration 
line from the sequence logic to the motor 
drive. If the disc starts spinning, remove 
the ground and check the motor-speed 
signal to the sequence logic. If the signal 
is present, replace the sequence logic. If 
missing, replace the search adaptor. If the 
disc does not spin when the motor acceler- 
ation line is grounded, remove the ground 
and check the lid switch and turntable 
motor. 
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FIG 13 — BLOCK DIAGRAM of the electronic and mechanical systems In an LV videodisc player. 



Start-up sequence-focus circuits. 

First check the focus gain adjustments. As 
soon as the disc is spinning at the correct 
speed, the objective lens should rise and 
focus on the disc. Listen closely to deter- 
mine if the objective lens is moving up 
and down (searching for focus). If the lens 
is not moving, check for a laser-on signal 
from the laser supply to the sequence log- 
ic. If present check for a motor-speed sig- 
nal from the search adapter. If missing, 
see if the motor-speed-sense signal to the 
search adapter varies as the turntable 
motor speeds up and down. If so. replace 
the search adapter. If motor-speed-sense 
signal is absent or abnormal, replace the 
motor drive. 

If the motor-speed signal to the se- 
quence logic is normal , check for a focus- 
loopswitch signal to the focus drive. If 
missing, replace the sequence. If present, 
check for a focus-drive pulse to the objec- 
tive lens {that is usually about 1-volt peak- 
to-peak). If missing, replace the focus 
drive. If present, but the objective lens is 
not moving, check for a binding objective 
lens, open lens coil, or poor connections 
between the lens (which is on the slide) 
and the focus drive. 

If the objective lens is moving, but not 
achieving focus, check for an FM signal 
(about 100-inV peak-to-peak) from the 
preamplifier to the high-frequency pro- 
cessor. If present, check for an FM output 
from the high-frequency processor to the 
DOC. If missing, replace the HF pro- 
cessor. If present, ground the HF input 
from the DOC to the sequence logic, and 
see if the lens achieves focus. If not re- 
place the DOC and sequence logic. 

If the FM signal from the preamp to the 
HF processor is missing, check for a 
foe us- error signal to the focus drive. If 
present, replace the focus drive. If miss- 
ing, replace the preamp. If that does not 
clear the problem, replace the slide as- 
sembly (unless the photo-diodes can be 
replaced separately). 

Signal-processing circuits. First 
check the FM AGC, video I, video II, and 
black-level adjustments. As soon as the 
objective lens achieves focus on the disc, 
both sound and picture should unmute, 
and you should get both sound and picture 
on the monitor TV, 

If neither sound nor picture is present, 
activate the player's forward search 
function. If the sound and picture appear, 
check for correct setting of the slide-as- 
sembly stop (using the manufacturer's ad- 
justment procedures). If the slide-stop 
w adjustment is correct, check for digital- 
is code and composite-sync signals from the 
O reference control to the mode control. If 
f£ either is missing, replace the reference 
o control. If both are present, replace the 
qj mode control. 

(5 If the sound is normal , but the picture is 

5 dark, weak, or missing, ground the video - 
rx mute input to the video processor. If the 



picture appears, replace the mode control. 
If the picture is still missing, remove the 
ground, and monitor the video input to the 
video processor. If that input is present, 
monitor the video output from the pro- 
cessor to the VHF modulator. If that too is 
present, check the signal cable and anten- 
na connections. If necessary, replace the 
VHF modulator. If there is no video signal 
to the VHF modulator, check for a burst- 
gate (DC-clamp) signal to the video pro- 
cessor from the reference control. If the 
burst is present, replace the video pro- 
cessor. If the burst is missing, check for 
video to the reference control . video de- 
modulators, and DOC from the HF pro- 
cessor. (The video from the HF processor 
passes through the DOC to the video de- 
modulators and delay lines to both the 
reference control and video processor). 

Radial-tracking circuits. First check 
the radial gain, radial limit, and grating 
adjustments found on most LV players. As 
soon as the objective lens achieves focus, 
the radial-tracking circuit is activated to 
keep the focused beam on the information 
track. Indications of radial tracking prob- 
lems are: garbled sound, shaky picture, or 
skipping through the picture. 

If any of those symptoms occur, check 
for a radial-loopswitch signal to the radial 
drive. If absent or abnormal, remove the 
sequence- logic module and check for a 
loops witch signal again. If the loops witch 
signal is now restored, replace the se- 
quence-logic module. If the loops witch 
signal is still not correct, replace the 
search adapter. If the loopswitch signal is 
normal, but the symptoms remain, check 
for a radial-error signal to the radial drive. 
If missing, replace the preamp. If present, 
check for a radial-error signal from the 
radial drive to the slide drive. If missing, 
replace the radial drive. If present, check 
connections to the radial mirror on the 
slide assembly. If necessary, replace the 
slide-drive assembly. 

Turntable motor circuits. First check 
the bridge -balance and motor- phase ad- 
justments. The turntable-motor servo is 
required to maintain the rotational speed 
of the disc constant (to reduce liming er- 
rors). An indication of a turntable- motor 
servo problem is horizontal jitter (and/ or 
loss of sync) in the picture. 

if the disc speed is not constant, first 
check for a motor-acceleration signal 
from the sequence logic to the motor 
drive. If missing, replace the sequence 
logic. If present, check for a motor-con- 
trol signal from the reference control, if 
present, check for motor- speed-sample 
signals to the motor drive. If missing, 
check wiring between the motor and 
drive. If all signals are present to the 
motor drive, but speed is not constant, 
replace the motor drive. 

Tangential-tracking circuits. First 
check bridge-balance, motor-phase, and 
tangential-gain adjustments. The tangen- 



tial-servo circuit compensates for high- 
frequency liming errors in the video sig- 
nal. A tangential -servo problem shows up 
as color problems (streaking, loss of 
color, etc.). 

If color problems occur, connect the 
loopswitch inpul to the tangential -mirror 
drive to + 12 volts, if the picture clears up, 
replace the reference control. If not, 
check for a burst-sample pulse from the 
sample detector to the mirror-phase detec- 
tor. If missing, check for horizontal-drive 
pulses to the sample detector from the 
reference control. If missing, replace the 
reference control. If present, check for 
burst- zero-cross signals to the sample de- 
tector from the color separator. If miss- 
ing, replace the color separator. If 
present, replace the sample detector. 

If the burst-sample pulse is present, 
check for a tangential-error signal from 
the mirror-phase detector to the mirror 
drive. If missing, check for mirror- refer- 
ence pulses from the reference control to 
the phase detector. If missing, replace the 
reference control. If present, replace the 
mirror- phase detector. 

If the tangential -phase-error signal is 
present at the minor-drive input, check 
for an error signal from the mirror drive to 
the tangential mirror. If missing, replace 
the mirror drive and/or check connections 
to the mirror on the slide assembly. If 
necessary, replace the slide assembly. 

Dropout compensation circuits. First 
check any video- level and DOC adjust- 
ments. If, after adjustment, there are ex- 
cessive dropouts in the picture, check the 
delayed-video signal from the DOC to 
video demodulator li. on both sides of the 
delay line. The video should drop from 
about 1-volt down to 0.3-volt as it passes 
through the line. Replace the delay line 
and/or DOC as necessary. If the delayed 
video is present at the video demodulator, 
check for dropout pulses from the DOC to 
the demodulator. If missing, replace the 
DOC. If present, replace the video de- 
modulator. 

Sound circuits. On most LV players, 
sound is present only when the player is in 
the normal play mode, and when either or 
both audio I and audio II LED indicators 
are on. If sound (but not picture) is miss- 
ing under those conditions, check for au- 
dio FM (about I -volt peak-to-peak) from 
the HF processor to both sound demod- 
ulators. If missing, replace the HF pro- 
cessor. If present, check for audio (about 
2-vo)ts peak-to-peak) from sound demod- 
ulator II to the VHF modulator. If present, 
replace the VHF modulator. If missing, 
check the sound- mute signal from the 
mode control to sound demodulator II. 
The normal sound-mute voltage is about 5 
to 6 volts for the mute (no sound) con- 
dition. If the sound-mute voltage is abnor- 
mal, replace the mode control. If the 
sound mute is normal , and there is sound 
from the HF processor, but not from the 



66 











B-MH 


>FM 
















1 AFT , 
















STYLUS 


, RESONATOR 


- 


PREAMP 






SERVO 
DETECTOR 




STYLUS 
KICKER 
•COILS 












SERVO 


















i 




DRIVE 
















DIRECTION 

SWITCH 






STYLUS 
LIFTER 

COIL* 












STYLUS 

SENSORS 






— fr 


TJ 


AMPj>- 










1 






RAMP 
GENERATOR 


_r 




STYLUS 








LIFTER 
CIRCUIT 




UP 




























PLAY ENABLE 






I 


















1 


CLOCK 


FROM SPINE-SENSING SWITCHES 


TO f ■ 
ARM 

ASSEMBLY •{ 
VIASERVO L_ 


SERVO 
MOTOR 


LIFTER 
SWITCH 






ERROR AMP/ 
SERVO CONTROL 






ICROPROCESSOR 


DAXI 






, DATA 










CLOCK 










r* 


VDO 




CONTROL 


GEARS k 




















STATUS 


V 












TIME 
DISPLAY 






PLAYTIME 
UPDATE 






i 














' 




"PART OF 
ARM ASSEMBLY 










t 




, 








SQUELCH 




t 






' 


DAXI 






DECODER/ 

DRIVER 




FRONT-PANEL 
CONTROLS 




OPTICAL 
SENSDR 






716/905 


' 










AUDIO 
DEMODULATOR 




SAMPLE 
AND 

HOLD 
























AUDIO 










A 


GATE 














* 


PULSES 




1 






NLAC 




VIDEO 
DEMODULATOR 


DEFECT 
GATE 


RF 

MODULATOR 


r t 


5) fit 

V OUTPUT 




% 




. 


l cow 


:i-;f 


L 








COMP 


flClTF 






' 




BAStBANU 












" 


1 




vmFfi 














NLAC 
DETECTOR 


* 


COMB FILTER/ 
DEFECT 

CORRECTOR 


— 


VIDEO 
CONVERTER 


-*■ 


ARM STRETCHER 
TRANSDUCER 






1.53 MHz 




* 


































CODE 






























wmmma^mmma 



FIG. 14— BLOCK DIAGRAM of the electronic and mechanical systems in a CED videodisc player. The 
blocks noted with an astrisk are located in the player's arm. 



sound demodulators to the VHF modu- 
lator, replace the sound demodulators 
(starting with demodulator 11). 

If sound is distorted, first check if the 
distortion is on one or both audio chan- 
nels. Then replace the corresponding 
sound demodulator (1, 11, or both). If that 
does not clear the problem, replace the 
VHF modulator. On most players, it is 
possible to monitor the sound via the rear 
panel audio connectors (left and right). 

Slide drive and search circuits. The 
slide-drive servo is responsible for mov- 
ing the slide assembly radially beneath 
the disc. A problem in the slide-drive ser- 
vo can cause the repeating of sections of 
the disc. If the player sticks or repeats, 
check for drive signals to the slide motor 
from the drive. Generally, the drive sig- 
nals are on the order of I to 8 volts, and the 
polarity of that voltage is positive in for- 
ward and negative in reverse. If the volt- 
ages are absent or abnormal, replace the 
slide drive. 

If the search functions (forward or re- 
verse) are not normal, try grounding the 



corresponding inputs (from the search 
controls) to the mode control. If that pro- 
duces correct operation, replace the 
search control and/or wiring. If not, 
check the search signal from the mode 
control to the slide drive. If absent or 
abnormal, replace the mode control. If 
normal, but there is nn search, replace the 
slide drive and/or check the wiring be- 
tween the drive and slide motor. 

Index circuits. First check any video 
level adjustments. If the index numbers 
are present on the TV screen, but the 
background blanking is missing, check 
for a picture-number background signal 
from the mode control. If present, replace 
the video processor. If the background 
blanking is present, but the index num- 
bers are missing, check for a picture^ 
number signal from the mode control to 
the video processor. If missing, replace 
the mode control, If present, replace the 
video processor. If both numbers and 
background are missing, check the index 
switch and the connections to the mode 
control. 



Track jumping circuits. First check 
any jump-pulse adjustments. The track- 
jumping circuit is used only when a spe- 
cial mode of operation is selected (still, 
slow motion, fast forward, fast reverse, 
etc.). A malfunction in the track-jumping 
circuit can cause loss of special modes 
(tricks), erratic special modes, or skip- 
ping through sections of the disc. 

First press the play-reverse button and 
check for vertical-sync-serration pulses 
from the mode control to the trick logic. If 
missing, replace the mode control. If 
present, check for a PI A pulse from the 
trick logic to the radial drive. If missing, 
replace the trick logic. If present, check 
for a zero-detect pulse from the trick logic 
to the mode control. If missing, replace 
the mode control and/or trick logic. If 
present, replace the radial drive. 

Mechanical adjustments. Mechan- 
ical adjustments should only be made 
using the manufacturer's procedures, and 
(generally) only after there has been ma- 
jor replacement of mechanical parts (such 
as manufacturer's replacement of the slide 
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TABLE 2— CED TROUBLESHOOTING GUIDE 


Symptom 


Circuits To Check 


Player totally inoperative, or turntable on but 


Power supply and switch control 


no picture 




Caddy can not be loaded' unloaded 


Mechanical adjustments 


Player will not turn off 


Mechanical adjustments 


No playback 


Stylus lifter 1 cleaner and pickup electronics 


No or noisy audio 


Audio demodulator 


No or noisy video 


Video demodulator and video converter 


Picture andi'or color instability 


Time-base corrector 


Wrong color, picture not in sync 


Comb (ilter'defect corrected 


Sound beats in picture 


NLAC circuits 


No RF output 


RF modulator 


Picture and audio repeat, visual search 


DAXI signal circuits 


inoperative or incorrect 




Rapid access inoperative or incorrect 


DAXI. system control, time display 


visual search or BAPiD Access problems 


Stylus kicker and servo control 



assembly). Always follow the manufac- 
turer's instructions, even for disassembly 
when trying to get at mechanical compo- 
nents. 

CED player service 

Table 2 lists various trouble symptoms 
common to most CED players. Figure 14 
is the block diagram of a typical CED 
player. After selecting the symptom from 
Table 2 that matches that of the player 
being serviced, follow the troubleshoot- 
ing procedures using Fig. 14 as a guide. 

Cheeking the pickup cartridge. The 
pickup cartridge is the most common 
source of failure in a CED player, and can 
produce a variety of symptoms. For- 
tunately, on most players, the cartridge 
can be replaced through an access door, 
without removing the unit's cover. So, be- 
fore you gel into any involved service or 
troubleshooting on a CED player, try re- 
placing the cartridge as a first step. Make 
sure you use a known good cartridge. 



Also, it is possible that the stylus cleaner 
has failed so you should check the cleaner 
circuits after replacements. 

Power supply and switch control-cir- 
cuits. Figure 15 shows the power supply 
and switch control-circuits for a typical 
CED player. Those circuits provide the 
various voltages required to operate the 
player. Note that the ac power, ac play, 
and ac spine-sf.nse switches must be 
closed for the turntable to operate. The 
spine sense switch is closed when a spine 
is fully in place. The power and play 
switches are operated by the user, either 
through a function lever or front-panel 
controls, if the unit in question does use a 
function lever, the power and play 
switches are usually operated by a cam 
that may require adjustment. So if the 
player is dead (with power available, disc 
in place, and controls operated) check that 
all three switches are closed (after you 
have\;hecked the fuses, of course). Then 
monitor all of the power-supply voltages. 



120 VAC 




FIG 15— THE POWER SUPPLY and AC switch controls in a typical CEO player. Note that the ac power, 
ac play, and ac spine-sense switches must all be closed for the turntable motor to receive power. 



I f the player does not turn off, check the 
adjustment of the ac power switch cam. 
(That problem does not occur in automat- 
ic-load models where the front-panel 
power switch is pushbutton-operated.) 

Stylus lifter circuits. As shown in Fig. 
14, the stylus lifter coil receives a signal 
from the microprocessor through the lifter 
circuits. Generally, the lifter circuits in- 
clude switches (play, spine sense, etc.) 
thai close and provide a "play enable'' 
signal to the microprocessor. The circuits 
also include amplifiers that increase the 
microprocessor's stylus-up signal to a 
level suitable for the lifter coil. The stylus 
is lowered onto the disc after the turntable 
reaches full speed (450 rpm), generally 
within 6 seconds after the play enable 
signal is received. 

If the player loads (front-panel displays 
on, turntable running) but there is no play- 
back (with a good cartridge), look for the 
play-enable signal to the microprocessor. 
Then trace the stylus signal (typically 
about 3 or 4 volts) between the micro- 
processor and lifter coil. 

Stylus damage. When the play enable 
signal is removed (during load/unload, 
and when not in play), the stylus is lifted 
from the disc by a spring. If not, the stylus 
can be severely damaged. Should that oc- 
cur, look for a defective spring, or for 
switches not opening and, thus, causing a 
play enable signal to be applied at the 
wrong time. 

Stylus -cleaner mechanism. The styl- 
us cleaner mechanism removes debris 
from the stylus during each caddy-unload 
cycle. That prevents debris buildup that 
can cause signal loss (and often produce 
the same symptoms as cartridge failure). 
So if a cartridge is replaced, and trouble 
symptoms disappear temporarily only to 
reappear shortly afterwards, check the 
stylus-cleaner mechanism. Also, if you 
find a defective cleaner, "clean" the ori- 
ginal cartridge by loading and unloading 
the disc several times, then check player 
operation. 

It is possible to check cleaner operation 
through the cartridge access door on some 
models. Open the door and remove the 
cartridge. Load and unload a disc while 
viewing operation of the lifter plate and 
cleaner (which is usually viewable 
through the bottom of the pickup arm). As 
the caddy is removed past the spindle, the 
stylus lifter-plate should lower, and the 
cleaner pad should move across the bot- 
tom of the arm (where the stylus is located 
if the cartridge were left in the player). 
After the pad as moved, the lifter plate 
should again rise as the caddy is com- 
pletely removed. If not. you have prob- 
lems with the stylus lifter and/or cleaner. 

There's a lot more to servicing vid- 
eodisc players. But, unfortunately, that's 
all the room we have for now. Next time, 
we'll finish up by showing you more on 
the CED player. R-E 
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You can record the contents of your Atari 2600 videogame cartridges on audio cassette 
tape! This month, in the conclusion of this article, we'll show you how to build the game 
recorder and how to put it to use. 



Part 3 



WHEN WE LEFT OFF 

last time, we were de- 
scribing the memory mapping technique 
that the game recorder uses. The last thing 
that we want to mention on that subject is 
that, forsimplicity's sake, all ROM's were 
treated as if they were 4K X 8, That 
doesn't present any problems with 2 K x 
8 ROM's because they ignore the most- 
significant address bit. However, we end 
up with two copies of the cartridge in the 
4K x 8 space — the top and bottom halves 
are identical. For the time being, re- 
member that all 2K X 8 and 4K x 8 
ROM's can be read by inputting to the 
ROM 4096 addresses (all that can be ob- 
tained from all possible combinations of 
12 address bits), and saving the data pat- 
terns that the ROM returns. 

One of the goals of the design of the 
game recorder was to keep the IC count 
down. Therefore, the extra memory IC's 
that would be required to make room for 
the system stack were not added. That 
conflicted with our desire to use sub- 
routines (whose return addresses are usu- 
ally stored in the stack). To get around that 
conflict, return addresses are kept in the 
Z80's internal registers. Thus, before a 
subroutine is called, the return address 
desired is stored in an internal register: the 
particular register is determined by which 
subroutine is to be called. The number of 
Z80 registers allows for up to three levels 
of subroutines. Besides that "trick," the 
software that we showed you last month is 
quite straightforward . 



Building the game recorder 

The author's prototype, shown in Fig, 
6, was built on perforated construction 
board. Most of the connections were 
wire-wrapped. (Even the discrete compo- 
nents were wire- wrapped by first install- 
ing them in DIP headers, and then 
installing the header in a wire- wrap sock- 
et. ) Eighth-inch phone jacks were used for 
cassette I/O and power connections, and 
24-pin DIP sockets were used for connec- 
tions to the Atari 2600 and to the game 
cartridge. Note that a simple power sup- 
ply, whose schematic is shown in fig. 7. 
was also mounted on board. The input to 
the supply is from a 9-vok, 500-mA DC 
wall transformer — similar to the trans- 
former that the Atari 2600 itself uses. 
Turning to Fig. 8. we see the con- 


















1 


IC19 
7805 






+ 




tLc6 

'T47>jF 


fc C4 

"*47nF 


C 








X 







FIG. 6— THE MAIN BOARD of the author's pro- 
totype. Three SPOT switches, two 24-pin sock- 
ets, and 314-inch phone jacks are used for input: 
output. The fourth jack is used for connection to 
a wall transformer. 



FIG. 7— A SIMPLE VOLTAGE REGULATOR Cir- 
cuit can be mounted on the main board. 

nectors we need to connect the main board 
to the game cartridge and to the Atari 
2600. At the top left is the cartridge con- 
nector. In the author's prototype, that was 
basically a DIP-to-card-edge converter: 
One side plugs into the 24-pin DIP socket 
on the main board, while the other side is 
a 24-pin card-edge connector with stan- 
dard 0, )-inch spacing. Note that to make 
wiring the connector easier, two 12-pin 
jumper headers are used to plug into the 
24 -pin socket. The wires from the headers 
then connect to the 24-pin edge con- 
nector. If you look closely at the pho- 
tograph, you might note that an inverter is 
mounted between the socket and the card- 
edge connector. That's needed to invert 
the knable line because the program 
ROM in the cartridge — as opposed to a 
4K EPROM— is active high. The foil pat- 
terns that we'll show you shortly incorpo- 
rate the inverter on the board. 

Below the cartridge connector is a sec- 
ond board — which we'll call the adapter 
board — that is needed to connect the 
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FIG. 8— TO CONNECT THE MAIN BOARD to the Atari 2000 and to the game cartridges, you need to 
make up special connectors. 



main board to the 2600. Note that there is 
also an inverter on that board. 

On the right side of Fig. 8 is a ribbon 
cable with 24-pin connectors on each 
side. As you might have guessed, that is 
used to connect the main board to the 
2600 (via the second board). A ZIF (Zero 
/nsertion Force) socket is mounted on the 
second board for convenience. Note that 
the ribbon cable is shielded by copper 
foil. You will most likely find that shield- 
ing the cable will be necessary. 

Wire- wrapping a circuit of this com- 
plexity is possible but, since wine wrap- 
ping sometimes leads to problems in 
troubleshooting and in mechanical integ- 
rity, a pr'mted-circuit board is a desirable 



alternative. Foil patterns for the compo- 
nent and solder sides of the main board 
are shown in Figs. 9 and 10 respectively. A 
supplier of that board is available: See the 
parts list for information. 

The parts- placement diagram for the 
main board is shown in Fig. 11 . Note that 
there are a few differences between the PC 
board and the author's prototype. For ex- 
ample, while all the switches and jacks 
were mounted on the main board of the 
prototype, the PC board is meant to be 
used with panel-mounted components. 
Also, the inverters that were mounted on 
the prototype's connectors are now lo- 
cated on the board. Note that pull-up re- 
sistors for some of the switches are locted 




off-board. Those resistors, which were 
not shown in the schematic, are shown in 
Fig. 11. 

You will still need an adapter board to 
connect main board to the 2600, and you 
will have to wire up special cables to con- 
nect the main board to both the 2600 and 
to the game cartridge. The foil patterns for 
the adapter are shown in Figs. 12 and 13. 
Figure 14 shows the card-edge pinout of a 
game cartridge. That, along with Figs. 
11-13 should help you wire your cables 
correctly. 

When you build the game recorder — or 
any other device that uses IC's — be sure to 
use IC sockets. Start by installing those 
sockets, followed by the discrete compo- 
nents. Don't install any of the IC's except 
the voltage regulator. If you use a wall- 
mounted transformer, install an 1/8-inch 
phone jack off the board for power con- 
nections. Apply power to that jack and 
check for + 5 volts at the appropriate IC 
pins. Remove power and double check the 
board for shorts between traces (solder 
bridges) or for any other potential prob- 
lems. When you're confident that the 
board is in good shape, install the IC's, 
the two displays, and the relay. 

Next, you'll have to install the other 
jacks and the switches. Since those are 
meant to be panel-mounted, you'll have to 
cut wires to the appropriate length . Once 
that is done, you're ready to test the unit 
out. 

Using the game recorder 

Throughout this article, we've referred 
to the various switches and displays that 
are used on the game recorder. Now it's 
time to tell you how to use them. 

Six switches, two seven-segment dis- 
plays, and three phone jacks are used for 
input and output to the game recorder. If 
you look at the photo in Fig. 6, you'll see 
only three switches — each single-pole, 
double-throw switch is used for two func- 
tions. You may want to follow the same 
setup: After all, you can't read and write 
to the cassette tape at the same time! 

Let's give a brief overview of what the 
switches and displays do. Then we'll go 




CT FIG. 9— THE COMPONENT SIDE of a PC board for the Atari game recorder. 



FIG. 10— THE SOLDER SIDE of the game recorder board. 
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GAME CARTRIDGE 
INPUT 




ON/OFF 



FIG. 11— PARTS-PLACEMENT DIAGRAM for the main board. Note the connector pinouts. You will have 
to wire up a cable to connect the main board to game cartridges and to the adapter board. 



PARTS LIST 


All resistors are Vi-watt, 5%, unless 


IC1 1—2716 EPROM containing the com- 


otherwise specified. 


puter's operating system 


R1— 220,000 ohms 


IC12, IC13— 2016 2K x 8 Static RAM 


R2, R3— 1000 ohms 


IC15, 1C16— 74LS273 octal D-type flip- 


R4 — 330 ohms 


flop 


R5, R7-R9— 10,000 ohms 


IC17— 7805 5-volt regulator 


R6, R15— 100,000 ohms 


DISP1, DISP2— MAN74A or similar 


R1 0—3300 ohms 


seven-segment display 


R1 1—47,000 ohms 


Other components 


R12, R13— 120 ohms 


S1-S5— SPST momentary switch 


R14— 4700 ohms 


S6— SPST toggle switch 


Capacitors 


Miscellaneous: '%< card-edge con- 


CI — 1 fiF. 10 volts, electrolytic 


nector. ZIF socket, wiring harnesses to 


C2, C3 — -01 fiF, ceramic disc 


connect main board to 2600 and car- 


C4, C5— 47 m-F. 10 volts, electrolytic 


tridge, etc. 




An EPROM containing the game-re- 


Semiconductors 


corder program is available for $15 


IC1, IC8, IC14— 74LS00 quad 2-inpUt 


postpaid from J&L Associates, 1133 


nand gate 


Broadway Room 906, New York, NY 


iC2— 74LS74 dual D-type flip-flop 


10010. New York residents must add 


IC3 — Z80 microprocessor 


sales tax. 


IC4-IC6— 74LS244 octal buffer 


A set of two etched, drilled, and plated- 


IC7— 74LS125 quad bus buffer 


through boards are available from 


IC9— LM3900 quad op-amp 


E^VSI, PO Box 72100, Roselle, IL 60172 


IC10— 74LS138 3-to-8 line decoder 


for S32.50 postpaid. 



into detail on each function. The first 
switch we'll consider is the game select 
switch, SI. which is used to reset the 
game recorder in case of failure. The 
write tape switch, S2, is used to initiate 
the transfer of data from the game record- 
er's RAM to a cassette tape. Switch S3, 
read tape, does just the opposite: It initi- 
ates data transfer from cassette tape to the 



game recorder's RAM. The read car- 
tridge switch, S4, initiates the transfer of 
data from the game cartridge to the game 
recorder's RAM. Switch S5, game se- 
lect, is used to select the name of the 
game that you want to save on tape, or the 
name of the game you want to find on a 
tape. You have 16 choices for a name: the 
hexadecimal digits 0-F. The final switch, 



S6, is the setup/play switch which is 
used to put the game recorder in the mode 
to play a game on the 2600. 

The first of the two displays, game se- 
lect, shows the name of the game that 
you want to save or the one you are trying 
to find on a tape. The name is selected by 
the came select switch. The last game 
found display is used to indicate the 
name of the game that the recorder is 
"listening to" on the tape. We'll see that 
the decimal points of those displays serve 
another important function. 
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FIG. 12— THIS ADAPTER BOARD is used to con- 
nect the main board to the Atari 2600. We recom- 
mend that you use a DIP socket for 
convenience. 
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FIG. 13— THE FOIL SIDE OF the adapter board. 

There is one cassette input to the game 
recorder (cassette data in) and two cas- 
sette outputs (cassette data out and 
cassette on/off). Note that the sche- 
matic does not show the cassette on/off 
output. Instead, the output of 1C7-C is 
labeled "to cassette-control relay." 
Although the relay is not shown on the 
schematic, the board has provision for a 
DIP mounted relay that can be controlled 
by the output of IC7-C 

Before you use your game recorder, 
keep the following notes of caution in 
mind: NEVER plug a game cartridge in 
while the game recorder is on. The 2600 
should be turned OFF before the game 
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FIG. 14— GAME CARTRIDGE PINOUT. Pin 1 Is at 
the lower left of the front (label side) of the car- 
tridge. 

recorder is connected. NEVER turn the 
2600 on while the game recorder is not in 
the play position. 

Reading a cartridge 

Reading a game cartridge is perhaps the 
easiest task that the game recorder has. 
It's also an easy function for you to initi- 
ate. First make sure that the game record- 
er's power is off and that it is properly 
hooked up to the 2600. Then make sure 
that the setup/play switch is in its setup 
position. Apply power to the game re- 
corder and close S4, the read cartridge 



IC10 
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switch. In a matter of milliseconds, the 
contents of the game cartridge will be 
transferred to the game recorder's RAM. 
If you want to verify that the copy is cor- 
rect, you can play the game. 

Writing a game to tape 

Once you have a game stored in RAM , 
you can transfer it to cassette tape. First 
make sure that the game is set up as be- 
fore. If you're using a cassette control 
relay, attach the cassette output to the re- 
mote jack of the cassette recorder. Select 
the name of the game (a hex digit from 0- 
F) by pushing the game select switch. 
Each time you push it, the game select 
display will increment by one. That will 
place a "label" on the tape that the game 
recorder will be able to find at another 
time. It's a good idea to name your games 
in the order that they appear on the tape. 

Next set your cassette recorder to re- 
cord. (If you are using the remote control 
option, it will not start until the game 
recorder is ready, Push the write tape 
switch; the cassette recorder should start, 
and the data transfer will begin. Note that 
the decimal point of the game selected 
display will light. After the game has been 
transferred, the decimal point will again 
go dark. "That's your signal to stop your 
cassette recorder if you're not using the 
remote control option. 

Reading a tape 

Loading a game from cassette tape to 
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FIG. 15— EXPANDING THE RECORDER to record larger games is possible. The software will have to be 
changed, as will the address decoder. Here is a possible decoder scheme to use for bankswttching. 



the game recorder is perhaps the most 
difficult operation. But if you follow the 
instructions carefully, you shouldn't have 
any problems. Hook up the game recorder 
in its setup mode as before. The first step 
is to set the volume level . Once you learn 
what the proper level is, you won't have to 
repeat this step every time. 

Set your tape to play a recorded game 
(which you can recognize by the high- and 
low-pitched tones). Then turn the volume 
down and connect the cassette's earphone 
jack to the cassette- data in input. Push 
the read tape button; the decimal point 
of the game select display should turn 
on. Now turn up the cassette player's vol- 
ume until the decimal point of the last 
game found display just turns on. Then 
turn the volume up just a slight bit more — 
about a half number, if your volume con- 
trol is numbered. But don't turn it up too 
loud. 

Now to make sure that the volume is 
correct, set the tape to a place before a 
game you recorded. Then try to read the 
tape. The last game found should indi- 
cate the name of the game. When you're 
finished with setting up the game record- 
er, press the reset button . 

Now try to load back a game you re- 
corded by selecting its name, setting up 
the recorder, and hitting the read tape but- 
ton. The last game found display will 
indicate the name of each game the game 
recorder finds. When it finds the selected 
game, it will read it and stop the cassette 
player when it's finished (if the remote 
option is used). 

Playing a game 

Now that you have a game in the game 
recorder's memory — either from a tape or 
from a game cartridge — you can play it on 
the 2600. Just move the setup/play 
switch to the play position and turn the 
2600 on. Your game should be ready to 
play. Be sure to turn the 2600 off before 
moving the setup/play switch back to 

SETUP. 

Expanding the game recorder 

As a final note, we should note that 
many new games for the Atari 2600 are 
SK long. The basic ideas of this game 
recorder can be used to record those 
games on cassette tape. However, you will 
have to make both hardware and software 
modifications. We won't go into detail on 
how those modifications are made, but we 
will give you a head start. 

Figure 15 shows one way of adding to 
the the address decoder to obtain bank- 
switching ability. The software would 
have to be written to turn the memory- 
mapped bankswitching mechanism on 
and off (by setting and resetting a flip- 
flop, for example). The software should 
include some way to detect and record the 
ROM size. The last two bits of the header 
could be used for that purpose. R-E 



72 




D 

D 




m 




ALL ABOUT 
THERMISTORS 



HARRY L. TRIETLEY 



Last month we studied thermistor basics—what they are, how they behave, etc. This month, 
we'll finish our look at the basics, and then we'll show you design techniques so that put 
thermistors to work in your circuits. 



Part 2 



BEFORE WE GET TO 

circuit applications 
for thermistors, we have some basic 
points to mention about thermal runaway 
PTC thermistors, and probe assemblies. 
The negative-resistance behavior 
makes it possible for a thermistor to go 
into thermal runaway and destroy itself. 
Figure 5 shows one of the lines from Fig, 4 
(see the January 1985 issue of Radio- 
Electronics page 50) replotted with volt- 
age on the horizontal axis, current ver- 
tical. From that plot you can see that if you 
connect the thermistor to a voltage 
source, the current will increase more 
rapidly than the voltage due to the ther- 



mistor's decreasing resistance. When the 
voltage becomes high enough to enter the 
negative-resistance part of the curve, the 
resistance will decrease because the ther- 
mistor is getting hotter. That results in 
increased current, heating the thermistor 
even more, increasing the current more, 
etc. If there is no current limiting, the 
thermistor will continue to heat until it 
destroys itself. Always be careful, when 
connecting a thermistor to a voltage 
source, to either limit the voltage to safe 
values or else provide some means to limit 
the current. We would point out that the 
curves we've just described depend very 
much on the application and must be de- 



termined experimentally. Changing the 
surrounding temperature, connecting the 
thermistor to a heat sink, changing the air 
flow, or putting it in an enclosure will 
create a new set of curves. 

The fact that a thermistor heats itself 
when power is applied is a drawback when 
measuring temperature — the power must 
be kept well below a milliwatt to avoid 
eiTOrs, In other uses, however, thermistors 
are purposely self- heated. For example, if 
you self-heat a thermistor well above the 
surrounding air temperature and then in- 
crease the air flow, its temperature will 
drop, increasing its resistance. You now 
have a sensor to detect wind or air cur- 
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rents. Likewise, a self-heated thermistor's 
temperature will drop when it comes in 
contact with liquid, making it useful as a 
liquid- level sensor. 

Response time 

Suppose you suddenly move a ther- 
mistor from one temperature to another. 
Like any thermometer, it will take a while 
to respond. The mass of the thermistor 
must heat up or cool down to match the 
surrounding temperature. The response 
will look fairly much like an exponential 
R-C time response as shown in Fig, 6, 
with the 63% response time indicated by 
time constant, t. For small disc or bead 
thermistors, the time constant will be one 
to several seconds. Large thermistors re- 
spond more slowly: One- inch discs may 
take two minutes or more. Of course, a 
thermistor's response will be faster in liq- 
uid or in moving air than in still air. 

It also takes some time for a thermistor 
to heat itself when power is applied, fig- 
ure 7 shows what happens if a thermistor 
and resistor in series are connected to a 
voltage source. At first, the thermistor's 
resistance is high, limiting the output. If 
enough power is applied, it slowly heats 
up, dropping its resistance and raising the 
output until thermal equilibrium is reach- 
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FIG, 7— CREATING A TIME DELAY Is one popu- 
lar use for thermistors. 

ed. Thermistors are often used in this way 
to create delay times or to protect against 
sudden inrush currents. We will study 
such applications in more detail a bit fur- 
ther on in this article. 

PTC thermistors 

As .we mentioned at the beginning of 
this article, there are two distinctly dif- 
ferent types of positive temperatures co- 
efficient (PTC) thermistors: those sintered 
from powdered metal compounds and 
those made from silicon. The most com- 
mon of the sintered types are those made 
from barium titanate, with various doping 
materials added. Thermistors of that type 
have resistances that increase with tem- 
perature as shown in Fig. 8 . Note that the 
vertical scale is logarithmic — the increase 
in resistance is very rapid. 

PTC thermistors are sold in most of the 
same configurations as NTC's, including 
small and large discs, washers, and rods 
with and without leads and coatings. The 
R-T curves are highly nonlinear and, more 
important, have a sudden increase in resis- 
tance over a narrow temperature range. 
Such devices are especially useful as tem- 
perature switches or temperature limiters, 
particularly when high precision is not 
required. Larger PTC thermistors can 
switch moderate amounts of power; for 
example, enough to control a series relay. 
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FIG. 6— A THERMISTOR'S RESPONSE to a sudden temperature change is approximately exponential. 
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FIG. 8— RESISTANCE-TEMPERATURE CURVES 
for five typical PTC thermistors. 

Simply place the relay and PTC ther- 
mistor in series with a voltage source and 
the relay will drop out somewhere along 
the steep portion of the curve. The switch- 
ing point is controlled by varying the dop- 
ing used in the thermistor. 

PTC thermistors also can be used as 
current limiters. When their current be- 
comes too large they will self-heat to the 
point where their resistance increases 
rapidly. 

An interesting use of larger PTC ther- 
mistors is as self- regulating heaters. 
When power is applied, the thermistor 
will heat itself until it reaches the steep 
portion of the curve, at which point the 
current will decrease rapidly. A fairly con- 
stant temperature will be maintained re- 
gardless of changes in the ambient 
temperature or thermal load. One man- 
ufacturer has created a heater for liquid- 
crystal displays by epoxying several PTC 
thermistors to a metal strip. The strip is 
glued or clamped to the back of an LCD 
and connected to a 24- volt power source. 
When the LCD is warm, the heater will 
draw very little current. If the temperature 
drops, however, the thermistors will self- 
heat until they warm the assembly back up 
to their switching temperature. It seems 
that some similar arrangement will have 
to be used in automobiles if LCD's are 
used for dashboard displays. PTC ther- 
mistor material is also formed into custom 
designed shapes to form self-regulating 
heating elements in appliances such as 
hot-glue guns. 

Silicon PTC thermistors do not have 
much in common with either PTC or NTC 
sintered thermistors — at least in their 
manufacturing process. They are made 
from single-crystal silicon wafers (like 
those used to make IC's) with dopants 
(impurities) added to produce the proper 
resistance. 

Figure 9 shows a typical R-T curve for 
silicon PTC thermistors. They generally 
are sold in the same resistance values (at 
25°C) as standard 10% resistors; that is, 
10, 12, 15, IS, and 22 ohms etc, in values 
from 10 ohms to 10 kilohms. As you can 
see from the curve they are fairly linear 
and much less sensitive than other ther- 
mistors, about 0.7 percent per degree C. 
The exact shape of the curve is affected by 
the dopant added; hence, different resis- 
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FIG. 9— SILICON PTC THERMISTORS have near- 
ly linear resistance-temperature charac- 
teristics. 

tance values have slightly different 
curves. 

The operating range of silicon PTC 
thermistors runs from around — 80°C 
(-1I2°F) to +150 or 200°C ( + 302 to 
392°F), depending on the style and man- 
ufacturer. Tolerances are generally ± 10% 
to ± 20% (at 25°C) although tolerances to 
± 1% are available. Keep in mind that that 
is poorer than similarly specified NTC 
thermistors: Their 0.7%/°C sensitivity 
means that a ten percent error equals 14°C 
(as opposed to 2.5°C for a 4%/°C NTC 
thermistor). Again, the tolerance is wider 
at higher and lower temperatures. 

Silicon PTC thermistors are most often 
sold in diode or transistor-type packages. 
They also are available mounted on two 
parallel leads and covered with epoxy, 
similar to small disc thermistors. 

Thermistor probe assemblies 

An unprotected thermistor is poorly 
suited to most temperature measure- 
ments. You can't dip it in water or any 
other conducting liquid since the liquid 
will shunt the leads, producing false read- 
ings. Also, except for hermetically sealed 
glass units, the liquid will eventually 
creep into the thermistor, most likely find- 
ing a path in minute voids between the 
leads and the epoxy coating. Nonconduc- 
tive liquids may attack or soften the ep- 
oxy; corrosive liquids may destroy the 
leads. Even continued exposure to high- 
humidity air may eventually produce elec- 
trical leakage inside the thermistor. Seal- 
ing the thermistor can also provide 
protection for mechanical ruggedness. 

Thermistors are often mounted inside 
temperature probes, such as those seen in 
Fig, 10. Usually, the probe consists of a 
length of stainless steel, glass or other 
tubing welded closed at the measurement 
end. The thermistor is soldered to a length 
of wire or cable and inserted into the pro- 
be, generally with a bit of epoxy in the 
probe tip to give mechanical strength and 
to create better thermal contact with the 
probe. Additional epoxy is used to seal 
the back end. A probe may be simply a 
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FIG. 10— A WIDE VARIETY OF THERMISTOR mountings and assemblies are available. 



"straight stick" for laboratory use, or it 
may be welded to pipe-threaded fittings or 
other mountings for permanent installa- 
tion. 

Of course, thermistors may be mounted 
in other ways. For example, they may be 
epoxied into a drilled-out bolt for installa- 
tion into a tapped hole. The possibilities 
are limited only by your imagination. For 
commercial and OEM customers, many 
thermistor manufacturers will build their 
thermistors into probes or other assem- 
blies to meet users" needs. 



can generate a voltage that increases with 
temperature. If we choose our resistors 
properly, we can insure that the voltage 
will vary fairly linearly with respect to 
temperature (if only over a narrow tem- 
perature range). 
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FIG. 11— A WHEATSTONE BRIDGE with a ther- 
mistor arm will produce an output that in- 
creases with temperature. 

Bridge circuits 

If we connect an NTC (Negative Tem- 
perature Coefficient) thermistor in a 
Wheatstone bridge as shown in Fig. 11, we 
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TEMPERATURE 
FIG. 12— THE WHEATSTONE BRIDGE OUTPUT 
Is fairly linear near the middle of its range. 

Figure 12 shows the output voltage of a 
Wheatstone bridge as a function of tem- 
perature. Note that the curve is S-shaped, 
approaching — but never reach ing — the 
supply voltage at high temperatures (low 
thermistor resistance). The sensitivity is 
highest near the midrange, where the ther- 
mistor resistance is close to the resistance 
of Rl. 

While it is not possible to change the 
basic shape of this curve, you can choose 
Rl so that the center of your temperature 
range is on the most linear (center) 
portion of it. For narrow temperature 
ranges (not more than about 20 °C). you 
can achieve a quite linear output by mak- 
ing Rl equal to the thermistor's resistance 
at the center of the temperature range. 
Linearity becomes poorer as the tem- 
perature range gets wider. 
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Designing for best possible linearity re- 
quires a bit of algebra, but it's not al all 
difficult. Looking again at Fig. 12, note 
the "ideal" straight line drawn on top of 
the actual curve. The two cross at three 
temperatures, Tl, T2, and T3. Best lin- 
earity is achieved when Tl and T3 are the 
end points of the desired temperature 
range and T2 is exactly in the middle. The 
equation for the output voltage is: 

_ Vs x R1 
Vout - R1 + Rt 

We wish to select Rl so that: V3 - V2 
~ V2 - VI when T3 - T2 = T2 - Tl 

All this may be solved algebraically to 
aive us: 



R1 



Rn Rt2 + RT2 Rt3 ~ 2R-T1 RT3 



Rti + Rt 



2R t 



IF you know the thermistor's resistance 
(R T i, R T ,, and R T? ) at temperatures Tl, 
T2, and T3, simply substitute them in this 
equation to find the optimum value of Rl . 
The thermistor's values may be taken from 
the manufacturer's data or by measure- 
ment at the three temperatures. 

You still need to choose R2, R3, and 
the supply voltage, V s . Choosing the re- 
sistors is easy — set R3 equal to Rl, then 
make R2 equal to the thermistor's resis- 
tance at the temperature where you want 
zero output voltage from the bridge. You 
may want to make R2 adjustable for cal- 
ibration purposes. 

The supply voltage, V s , determines the 
output sensitivity (millivolts-per-degree). 
You may need to do some trial-and-error 
here. Choose a reasonable voltage — say, 
one volt — and calculate the output voltage 
from the bridge at Tl and T3. This will 
give you a sensitivity for that particular 
supply voltage. Next, raise or lower V s in 
proportion to the increase or decrease in 
sensitivity needed. 

Remember that making the supply volt- 
age too high will cause the thermistor to 
self-heat, causing measurement errors. 
For a typical small thermistor in air, one 
milliwatt of dissipation will cause a 1°C 
error. The power dissipation will be high- 
est when the thermistor equals Rl and will 
be: 

p (Q-5V s ) g 

where P D is in watts. For precise work you 
will want to keep the power dissipation to 
0.1 milliwatt or less. 

Table 2 lists the calculated resistor and 
supply-voltage values for three different 
temperature ranges. Notice that linearity 
is very good for narrow ranges, but gets 
worse rapidly as the temperature range 
widens. The thermistor used in this design 
is a Yellow Springs Instrument Co, (Box 
465. Yellow Springs, OH 45387) model 



TABLE 2— EXAMPLES OF BRIDGE DESIGNS 


Temperature range 


10 to 30°C 


to 50°C 


to 70°C 


Temperature for 








zero output 


10°C 


o-c 


0°C 


Sensitivity 


10mV,X 


10m WC 


10 mvrc 


Bridge supply (V s ) 


916.2 mV 


1017.3 mV 


1147.0 mV 


R1 


2,168 ohms 


1.763 ohms 


1,164 ohms 


R2 


4,482 ohms 


7,355 ohms 


7,355 ohms 


R3 


2,168 ohms 


1,763 ohms 


1,164 ohms 


Maximum nonfinearity 


+ 0.07 -0.06°C 


+ 0.85 -0,95°C 


+ 2.0 -2.3°C 


Note: Thermistor is a YSl 44004, 400 series probe or equivalent, 


2,252 Ohms at 25"C. 



44004, 400-series probe. You will proba- 
bly have to create series or parallel resistor 
combinations to obtain the calculated re- 
sistor values. Notice that the supply volt- 
ages have been chosen lo give an output 
sensitivity of 10 millivolts-per-°C. 

A circuit like this, made from a few 
resistors and an adjustable supply (or a 
battery and voltage divider), is handy in 
the laboratory for reading temperature. 
The 44004 thermistor itself is accurate to 
0.2 °C or better. Since sensitivity is about 
4%-per-°C, a resistor or supply error of 
one percent causes a temperature error of 
only 0.25%. The bridge output may be 
read directly on a DVM, or fed into a 
high-impedance differential amplifier for 
other instrumentation needs. Calibration 
may be checked by substituting a preci- 
sion decade box for the thermistor and, if 
need be, changed by adjusting R2 or R3 to 
set the zero point. The supply voltage can 
also be adjusted to set sensitivity. 

Differential temperature, the difference 
between two temperatures, is often 
useful. For example, the difference be- 
tween the inlet an outlet temperatures of a 
solar collector, heat exchanger, heat pump 
or air-conditioner coil measures operating 
efficiency. To read relative humidity, we 
must know the difference between wet- 
bulb and dry- bulb temperatures. You can 
measure differential temperature with the 
Wheatstone circuit by simply replacing 
R2 with a second thermistor. The two 
thermistors must be closely matched to 
obtain zero-bridge output at zero tem- 
perature difference. Precision inter- 
changeable thermistors are recommended 
for this application. 

Multiple-thermistor linear networks 

The linear range may be widened con- 
siderably by using two thermistors. Fig- 
ure 13 shows a two-thermistor bridge 
circuit that is linear to within ± .22°C 
fro.m to 100°C, 

At very low temperatures, the resis- 
tance of thermistor R T2 is so large (95 K at 
°C) that it has verylittle effect on the 
circuit. The circuit behaves much like a 
6K thermistor in series with a 6.25K fixed 
resistor, which has a linear range centered 
around 15°C. As the temperature in- 
creases, the resistance of thermistor R T2 
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FIG, 13— A THERMISTOR-PAIR can be used in a 
Wheatstone bridge to improve the output lin- 
earity. This circuit is linear to within ^0.216"C 
from 0-1 OOX. 

drops and begins to shunt the R T1 -R2 
combination. Thus, while the output sen- 
sitivity provided by R T] is dropping off 
(the high end of the S curve in Fig. 12), 
R T2 begins providing an additional 
"boost". In the middle of the temperature 
range, both thermistors are influencing 
the output. 

At higher temperatures, R TI becomes 
so much smaller than the 6.25K resistor 
(408 ohms at 100 °C) that its effect is 
unimportant. Now the circuit behaves as if 
thermistor R T2 was in parallel only with 
R2. This combination has a linear region 
near 100 °C. Overall, as we raise the tem- 
perature from to 100 °C. the influence of 
R T] gradually decreases while the influ- 
ence of R T2 increases, providing a linear 
output over a much wider range. 

Selection of an optimum set of resistors 
and thermistors for the circuit shown in 
Fig. 13 is not easy. A lot of trial-and-error 
calculation is needed to find the best val- 
ues, and it helps to use a computer pro- 
gram with the circuit equations and 
thermistor tables (or the Steinhart and 
Han equation, discussed last month) built 
in. Fortunately, you don't have to do this. 
That's because at least two manufacturers 
sell preselected sets of resistors. We'll tell 
you who, and look at some more ther- 
mistor topics, next time. R-E 
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DESIGNING 
WITH 
DIGITAL IC'S 



A look at logic families, logic levels, and other 
digital electronics basics. 



JOSEPH J. CAR R 



it doesn't take a lot oh insight to see 
that digital electronics has really come 
into its own over the past ten years. Where 
that field was once the sole province of a 
few wild-eyed computer "hackers" 
stuffed into the backrooms of corporate 
engineering departments, digital elec- 
tronics now seems to be "a game for al!." 
Unfortunately, training has not kept pace 
with demand, and there are many out 
there who would benefit from some basic 
material on the subject. So much of what 
is published these days, especially in 
magazines dedicated to microcomputers, 
seems to assume prior knowledge; begin- 
ners are left out in the cold. 

Digital electronics 

Unlike analog circuits, voltages in digi- 
tal circuits are constrained to be one of 
two values. Those values are referred to as 
logic high and logic low; other names for 
those two values are logic and logic 1 , 
and, even more simply, on and off. In 
most practical IC logic circuits, the high 
and low states are voltage ranges that are 
separated by an "invalid" or undefined 
zone. That is shown in Fig. I. In that 
figure, the valid low is the voltage range 
between zero and VI, while a valid high is 
any voltage from V2 to V3. Of course, 
voltages greater than V3 represent a dan- 
gerous condition. If such voltages are ap- 
plied to the IC, its life expectancy would 
likely be shortened. 

The invalid logic-level zone between 
V2 and V3 is critical. In that area, the IC 
does not know what to do. You may even 
find, for any given type number, different 
responses according to the manufacturer 
of the device. Three alternatives are possi- 



ble: the invalid logic level is seen as a valid 
high, a valid low, or it will create no 
change in the output from the previous 
state. 

Common Logic Levels 
Logic levels vary according to the logic 

"family" that a device belongs to. Tran- 
sistor-transistor-logic (TTL or T 2 L), is 
probably the most common single family. 
Those devices bear type numbers in the 
74xx and 74xxx series for commercial 
devices, and 54xx/54xxx in military 
quality devices. 

The TTL family operates from a mo- 
nopolar regulated DC-supply of +5 
volts. The low logic- level is represented 
by a voltage of to 0.8 volt, while the high 
is represented by a voltage that is greater 
than +2.4 volts (but less than the TTL 
maximum supply voltage). Reverse volt- 
ages (negative), or voltages greater than 
+ 5 volts, are dangerous to the TTL de- 
vice. In most cases, a TTL device output 
will be less than 4 volts, so this is no 
problem. 

CMOS devices work from power sup- 
plies of ±4.5-volts DC to ± 15-volts DC. 
In many cases, we find CMOS devices 
operating from TTL power supplies, es- 
pecially where a circuit contains mixed 
TTL and CMOS devices. In most cases, 
we can use a 12-volt DC bipolar power 
supply for CMOS circuits. Since CMOS 
devices draw considerably less current 
than TTL, we can use current levels of 
± 100 mA to ± 1 ampere. 

A variable output- voltage, DC power 
supply may seem like something nice to 
have, but they have a hidden potential for 
disaster. If the output voltage-level is ad- 
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FIG. 1— IN MOST LOGIC IC's, the high and low 
states are separated by an invalid or undefined 
zone. 



justed too high, especially for a TTL de- 
vice, the IC can be ruined. 

A breadboard can prove to be very 
useful, especially if it contains built-in 
DC power-supplies. Heath offers several, 
of which the ET-3300 is a good choice. 
Also recommended is the AP Products 
Powerace-102 , That breadboard contains 
a + 5-volt DC power supply, a squarewave 
clock (1 to 100 kHz), a pulse source, logic 
level sources, and logic level detectors. 

The breadboard may look expensive on 
first glance, but is well worth the price if 
you plan to go into digital electronics in 
any depth. With the breadboard you can 
build, modify, and troubleshoot digital 
circuits before committing them to more 
permanent configurations such as wire 
wrap or printed circuit boards. You will 
find that breadboard circuits are a lot easi- 
er to modify. 

Perhaps ihc principal advantage of log- 
ic breadboards is that they contain one or 
more multi-dozen pin IC socket blocks 
that can be used to mount components. 
Interconnections are made with No. 22 to 
No. 28 solid hook-up wire pushed into 
socket holes. The somewhat less than per- 
manent nature of such connections is one 
reason circuits built on breadboards are so 
easy to modify. 

Another nice to have (and highly rec- 
ommended) device is a logic probe. Those 
probes are used to detect either high or 
low states. In addition, some models can 
detect whether or not a pulse has occurred 
or generate pulses of their own at the push 
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of a button. Such probes are exceptionally 
useful for troubleshooting and debugging 
circuits. The cost may be high, but the 
usefulness is a compensating factor. 

An oscilloscope is also nice to have, 
even though high cost tends to limit the 
number of hobbyists who can own such an 
instrument. The selected model should 
have a wide bandwidth. We recommend 
bandwidth of 4.5 MHz or belter as a mini- 
mum — but get one with as wide a band- 
width as possible. 

A voltmeter is always useful. Since dig- 
ital circuits operate on pulses, however, 
the meter will only be useful during the 
static tests of logic levels, and DC power- 
supply voltages. Use any electronic volt- 
meter (digital or analog), or VOM with a 
sensitivity of 30,000 ohms/volt or more, 

CMOS devices can be operated from 
cither bipolar ( — V, 0, +V) power sup- 
plies, or, a monopolar (0, + V) power 
supply. In most cases of monopolar opera- 
tion, the - V-power supplv is set to zero 
(-V =0). 

The high logic-level is represented by a 
voltage close to the V + supply, while the 
low by a voltage close to the - V supply. 
The transition between states occurs near 
the mid-point between — V and + V (or, 
where monopolar supply is used, at Vi 
+ V. The value of — V and + V can be 
any voltage between ± 4.5 volts and ± 15 
volts; the two voltages do not have to be 
equal. 

High noise immunity logic (HNIL) de- 
vices, like TTL, are made using bipolar 
transistors. The difference is that it takes 
larger voltages ( + 12 in one series, + 15 
in another) to supply HNIL. and, con- 
sequently, higher voltage logic levels. 
Those higher voltages are what creates the 
improved noise immunity. 

We'll look a bit more at these and the 
other logic families a bit later in this arti- 
cle. 

Positive vs. negative logic 

The terms "positive logic" and "nega- 
tive logic" tend to confuse the newcomer 
to digital electronics. It becomes es- 
pecially unnerving when you see the same 
devices designated both ways. The TTL 
7400 nand gate, for example, is listed 
some places as a nand/nor gate. That 
designation means that that device is both 
a positive logic nand gate and a negative 
logic nor gate. 

The difference between positive and 
negative logic is as follows: Positive logic 
uses a positive voltage for high (i.e. logic 
1), and either zero or a negative voltage for 
low (i.e. logic 0). Negative logic, on the 
other hand, uses a negative voltage for 
high (logic 1} and either zero or a negative 
voltage for low (logic 0). 

Unless otherwise specified by the man- 
ufacturer, IC logic device function names 
reflect positive logic. Thus, the 7400 is 
generally called a nand gate. 
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FIG. 2— THESE SYMBOLS are used to represent 
logic devices In schematic diagrams. A not gate 
(inverter) is shown In a, an and gate in b, a nand 
gate is shown in c. an on gate In d, and a nor gate 
in e. 
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FIG. 3— AN INVERTER is shown In a, the timing 
diagram for that device In b. 
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FIG. 4— AN RTL INVERTER. Note that RTL tech- 
nology Is now obsolete. 



Logic symbols 

Each type of logic device has its own 
schematic symbol, and those will be used 
in the rest of this series (as well as in all 
other articles on digital electronics). They 
are shown in Fig. 2. While different sym- 
bols have been used in the past, the ones 
shown in the figure are the ones that are 
now considered standard. 

Some practical matters 

If you wish to perform experiments or 
build projects with digital devices, then 
you will need certain pieces of equip- 
ment. Not all of the equipment listed here 
will be absolutely necessary all the time, 
but their availability will make things con- 
siderably easier. 



You will, of course, require one or 
more DC power-supplies that are com- 
patible with the digital IC logic families 
that you intend using. For TTL devices, 
which are probably the most common, 
you will need at least one +5-volt DC, 
regulated power-supply. Since TTL de- 
vices tend to use high currents (10-30 raA 
per device), plan on a DC supply of at 
least 1 amp at +5-volts DC; it is not 
unreasonable to obtain supplies of I to 5 
amperes. 

Logic families 

An IC logic family is a group of digital 
logic devices that share a common fab- 
rication technology and are matched as to 
input and output voltage and current lev- 
els. Thus, interconnection of logic de- 
vices within any one family is grossly 
simplified. A TTL device, for example, 
can drive up to ten TTL devices without 
the need for impedance matching and 
other niceties that plague analog circuits. 

In the remainder of this article we will 
look at the common IC logic families. For 
purposes of comparing the families, we 
will center our discussions around a sin- 
gle device, the simple inverter. That de- 
vice is also called a NOT-gate. Figure 3-a 
shows the usual logic symbol for inverters 
as used in schematics. The circle at the 
output is the standard way an inversion 
function is noted. 

An inverter is a circuit that will produce 
an output level that is the opposite of its 
input signal level (See Fig. 3-/;). In other 
words, a high at the input produces a low 
output, while a low input produces a high 
output. We consider inverters in our dis- 
cussions of logic families because they are 
simple circuits that easily demonstrate the 
differences between families. 

Resistor-transistor logic (RTL)) 

The RTL family was one of the earliest 
to become commercially available in IC 
form. It is, however, now completely ob- 
solete. RTL is not used in new designs, 
and is currently stocked only for replace- 
ment purposes in repairs. Figure 4 shows 
the standard RTL inverter circuit. This 
device operates from a monopolar DC 
power supply; the largest power supply 
that can safely be used is +4 volts DC, 
with +3.6-volts DC being more com- 
mon . 

Note in Fig. 4 that there are resistors in 
both input (i.e. base) and power supply 
(i.e. collector) leads. An advantage of 
RTL is that no combination of opens or 
shorts will destroy the device, provided 
that no voltage greater than +4 (DC) ex- 
ists on the circuit board. A disadvantage 
of RTL, however, is that the operating 
frequency is limited to 4 or 5 MHz. 

Diode-transistor logic (DTL) 

The DTL family was also among the 
earliest types available in IC form. Figure 
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FIG. 5— A DTL inverter. 



5 shows a typical DTL inverter circuit. 
Like the RTL inverter, DTL inverters use a 
single transistor in the common-emitter 
configuration. The main difference be- 
tween the two is the diode (Dl) con- 
necting the input to the base of the 
transistor. 

If the input is high, diode Dl is reverse 
biased, so it does not affect the circuit. 
Under that condition, resistor R2 forward 
biases transistor Q2 forcing it into satura- 
tion and the output of the circuit is low. If, 
on the other hand, the input is low diode 
Dl will be forward biased by R2, which 
keeps the base of the transistor unbiased. 
Under that condition, the transistor is cut 
off, so its collector voltage rises to + V 
and the output is high. 

DTL devices operate from DC voltages 
of 5 to 6, and are now regarded obsolete 
expect for repair purposes. 

Transistor-transistor logic (TTL) 

The transistor- transistor- logic family 
is, perhaps, the most common of all digi- 
tal IC logic families. These are the devices 
that carry type numbers of 74xx and 
74xxx. 

A principal advantage of TTL devices 
is speed of operation. Almost all TTL 
devices operate to 18 or 20 MHz, while 
some trip along nicely at 80 MHz or so. A 
disadvantage that goes along with high 
speed, however, is high power dissipation 
and high current requirements. 

Logic levels of TTL devices are to 
+ 0.8\<olt for low, and + 2.4 to + 5 volts 
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for high. TTL devices typically require 
10-^40 mA of current per device from the 
DC supply. All TTL devices must operate 
from a regulated 5-volt (nominal) DC 
power supply. Officially, the + 5-volt sup- 
ply must provide a voltage between 
+4.75 and +5.25 volts DC. Our experi- 
ence, however, suggests that narrower 
limits are sometimes prudent. If the volt- 
age is greater than about +5.05-volts 
DC, then reliability is reduced. Under 
about +4.80-volts DC, on the other 
hand, certain TTL devices operate in a 
flakey manner. 

A typical TTL inverter stage is shown 
in Fig. 6, Note that NPN bipolar tran- 
sistors are used. A TTL output operates as 
a current sink. In the high-output con- 
dition, Q3 is cut off and Q4 is turned on, 
connecting the output terminal to +V. 
When the output is low, however, Q4 is 
turned off, and Q3 is turned on. In that 
condition, the output line is connected to 
ground through the saturated collector- 
emitter path of Q3. 

The input of a TTL device is a current 
source formed of emitter follower Ql . The 
standard TTL input will source 1.6 mA of 
current. 
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FIG. 6— TTL TECHNOLOGY is among the most 
papular used for logic circuitry. Here, a TTL in- 
verter is shown. 



F)G. 7— AN OPEN-COLLECTOR TTL inverter. 
Note the addition of an external resistor between 
the output and - V. 

Normally, electronic amplifier circuits 
can be cascaded only by considering mat- 
ters such as drive power and impedance 
matching. IN TTL, however, cascade in- 
terfacing is greatly simplified by stan- 
dardizing input/output conditions. An 
implication of that is that we can stan- 
dardize loads {"fan-in") and output drive 
capacity ("fan-out"). Thus, the standard 
1.6 mA at 5- volts DC, TTL current- 
source input is defined as a fan-in of 1. 
Every output can be specified as to fan-out 
rating, which is the number of standard 
TTL inputs the device will drive. The 
standard TTL output on 74xx/74xxx de- 
vices has a fan-out of ten. That means that 
it will drive up to ten standard TTL inputs. 
A fan-out often means that the output will 
sink 10 x 1,6 mA, or 16 mA. 

Figure 7 shows an alternate form of 
TTL output called an open-collector TTL 





TABLE 1 






Maximum 


Maximum 


Device 


Current (mA) 


Voltage (VDC) 


7405 


16 


5 


7406 


30 


30 


7407 


30 


30 


7416 


40 


15 


7417 


40 


• 15 



output. The output transistor, Q3, does 
not have a collector load. An external 
"pull-up" resistor (R4), or other pull-up 
load, must be connected between the out- 
put terminal and + V. 




INPUT 8 

FIG. B— MULTIPLE INPUTS on TTL devices are 
created by using input transistors with multiple 
emitters. 

There are several different TTL open- 
collector devices. The 7405, 7406, 7407, 
7416, and 7417 devices are open-collector 
hex inverters. Table 1 shows the output 
specifications for those devices. Note that 
several of those devices can handle volt- 
ages higher than the + 5-volts DC used on 
other TTL devices. These devices must be 
connected to + 5 volts DC at the package 
-l-V terminal. We can, however, use the 
output stage to drive higher voltage loads 
than + 5-volts DC. Those limits are, once 
again, shown in Table 1. 

Figure 8 shows how TTL devices ac- 
commodate multiple inputs. The input 
transistor (Ql) is essentially the same, 
except that there are two or more emitters, 
each of which is an input. 

There are several sub-families of TTL 
devices; high-power, low-power, Schott- 
ky, and low-power Schottky. Those differ 
a little from ordinary TTL, but generally 
can interface with standard TTL and each 
other. The sub-families use variations on 
the 74xx/74xxx numbering. 

High-power TTL devices carry part 
numbers in the 74Hxxx series. High- 
power TTL fan-out ratings are typically 
10-12, but the farcin is 1.3 or so. That 
means that a 74H device input sources 
2.08 mA. In general, a regular TTL out- 
put can use its fan-out of 10 to drive 6-7 
74 H inputs. 

The power consumption of the 74H- 
series devices is approximately twice that 
of regular TTL. The operating speed is 
also about twice than of regular TTL. 
Thus, counters and flip-flops typically op- 
erate to speeds in the 40-60 MHz region. 
High-power TTL devices have less noisy 
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ouipuis than regular TTL, so they are par- 
ticularly useful for data converters and 
other such applications. 

Low-power TTL devices carry type 
numbers in the 74Lxx/74Lxxx series. The 
power consumption is roughly one-tenth 
that of regular TTL. but that advantage 
costs us a reduction in operating speed. 
Thus, 74L counters and flip-flops operate 
only to about 3 MHz. 

One of the factors that inhibits the oper- 
ating speed of a logic device is the mini- 
mum storage time of the electric charge in 
a saturated transistor. In Schottky TTL 
devices there are special "Schottky di- 
odes" connected across the inputs. Those 
diodes have a voltage drop of 0.3- volts 
DC, so the input voltage is clamped to that 
value. As a result, the transistors never 
saturate so operating speeds increase. In 
Schottky TTL devices, operating speeds 
can approach 125 MHz. 

Devices in the schottky-TTL sub-fam- 
ily carry type numbers in the 
74Sxx/74Sxxx series. Figure 9 shows a 
typical 74S input stage. 

Low-power schottky TTL devices, 
which carry part numbers in the 
74LSxx//74LSxxx series, sacrifice some 
of the blistering speed of the Schottky 
sub- family in favor of lower operating 
power. Typically, 74LS devices consume 
about one-fourth to one-sixth the power of 
74S devices. 
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FIG. 9— INPUT CIRCUIT tor a Schottky inverter 
(74S series). The balance of the inverter is stan- 
dard TTL, as shown In Fig. 6. 
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cs 

H 

H 

L 
L 


Input 
H 
L 
H 
L 

H = High 

L = Low 

X = Disconnected 


Output 
X 
X 
L 
H 



High-noise-immunity logic (HNIL) 

A problem sometimes seen in TTL log- 
ic is lack of noise immunity. The dif- 
ference between high and low thresholds 
is so small that noise impulses riding on 
the signal can drive a device to the incor- 
rect logic level. For example, a low TTL 
level with noise can be made to appear 
during the noise impulse as if it were high. 
Similarly, a noisy high may look low. 



+5VDC 




FIG. 10— FOFI IMPROVED noise immunity, HNIL 
circuitry can be used. 



■o OUTPUT 



FIG. 11— IN TRI-STATE DEVICES, the output may 
be one of three states: high, low, or unconnected 
(high impedance). 

A solution to that problem may be rYigh 
A'oise /mmunily /.ogic (HNIL), also 
called rYigh 7"hreshold Logic (HTL). Fig- 
ure ID shows an HNIL inverter stage. 

Not ice in Fig. 1 that transistors Q I and 
Q2 form an interesting circuit. When the 
base of Ql is high, its collector is low, so 
Q2 is turned off. A current-source input 
(similar to TTL) will allow current to flow 
to ground through D4 and the saturated 
collector-emitter path of transistor Ql. If 
the base of QI is low, on the other hand, its 
collector is high, so D4 is turned off and 
Q2 is turned on. In that case, the output 
terminal is connected to + V through R3 
and the saturated collector-emitter path of 
Q2 — -forming a high. 

The high threshold required to turn on 
Ql (which is what gives this device its 
high noise immunity) is a function of D2, 
a 5. 6- volt Zener. Other than that, the cir- 
cuit is similar to the DTL logic family. 

There are two general classes of HNIL 
logic. One uses logic levels of and + 12 
volts DC, while the other uses 1 and + 15 
volts DC, 

Tri-state logic 

Digital logic is said to be "binary" 
because it responds to two input states — 



high and low. In TTL, for example, the 
output will be either to +0.8 volts, or 
+ 2.4 to +5 volts. But there are some 
cases where we want to disconnect the 
output terminal from the internal circuitry. 
One such case is in computers, where a 
large number of outputs are bused to- 
gether on the same line. Damage to the 
circuitry could occur if some of the out- 
puts were high while others were low. 

A solution to that problem is what we 
call tri-state logic. Such devices have 
three states — high, low, and disconnected 
(i.e. high impedance). 

In the "third state." the output terminal 
sees a high impedance to both + V and 
ground. That state is entered upon the 
receipt by the device of a cs signal at the 
appropriate terminal. Figure 11 shows how 
a tri-state inverter works. Switch SI repre- 
sents the inverter. When the input is low, 
SI will be in the position shown — the out- 
put is connected to +V (i.e. high) 
through a low resistance. Similarly, if the 
input is high, SI will be in the other posi- 
tion so the output is connected to ground 
through a low resistance. 

The "tri-state" function is provided by 
switch S2. When S2 is closed, the output 
terminal is connected to the SI circuitry. 
Alternatively, if S2 is open, then the out- 
put terminal is disconnected (that's be- 
cause the value of Rl is, of course, 
extremely high). The output state is con- 
trolled by an active-low chip select termi- 
nal (cs). When cs is high, the output is 
floating (disconnected). If cs is low, on 
the other hand , S2 is closed and the output 
is connected to the SI circuit. 

A tri-state inverter will follow ihe truth 
table shown in Table 2. Examples of tri- 
state devices are the 74125 and 74126. 

Next time, we'll take a look at CMOS 
devices H*E 




"That siren was a test. We wanted to 
determine whether you are awake and 
watching our program. " 
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Beckman DM10 
Multimeter 

Here's a low-priced 

multimeter that's made for 

eiectronics hobbyists. 

MOST "POCKET" DIGITAL MULTIMETERS 

won't fit in your pocket. We've re- 
cently come across one that will: 
the DM10 from Beckman Industrial 
Corporation (630 Puente Street, 
Brea, CA 92621}. Despite its small 
size, the DM10 has many of the 
features you'd expect only in a big- 
ger meter. 

The DM10 is part of Beckman's 
Circuitmate series of multimeters. 
1 1 can b e u sed to measu re D C volts 
in five ranges (200 mV to 1000 V) 
and AC volts in two ranges (200 V 
and 500 V). There are five resis- 
tance ranges (200 ohms to 2 
megohms) and 4 DC-current 




ranges (200 u.A to 200 mA). The 
meter also features a handy diode- 
test function. 



We mentioned that the DM10 is 
small — it's approximately 5 x3x1 
inches. That means that it really 
will fit in your shirt pocket. And 
because it weighs only 5H> ounces 
(with battery!), carrying it there 
should not prove to be at all un- 
comfortable. 

The DM10 features a 3 1 />-di git liq- 
uid-crystal display with easy-to- 
read 14-inch high digits and auto- 
matic negative-polarity indication. 
Overranging is indicated by a dis- 
play of only a leading "1," and a 
low-bait annunciator tells you 
when to replace the 9-volt battery 
(which has an expected lifetime of 
150-200 hours). 

As is common with many 
meters, the function/range selec- 
tor switch is a rotary type that dom- 
inates the front of the unit. Three 
input jacks (com, v-!ft, and dca) 
also share the front panel. (You 
have to switch a test lead to mea- 
sure current.) 

When measuring DC volts, you 

can expect an accuracy of ±0.8%, 

+ 1 digit. With an input impedance 

continued on page 100 
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Hobby 
Corner 



Building a simple power supply 




FIG. 1 



THE MOST IMPORTANT PART OF ANY 

electronic device is the power sup- 
ply — ranging from the simple to 
the elaborate. After all, without 
power, electronic circuits serve no 
useful purpose. Although power 
supplies are available commer- 
cially, it is just as easy to build one 
and better yet, it's often cheaper! 
One of our readers, Carl Muller 
(CA), is looking for a power supply 
to operate a 24-volt, 2-amp DC 
motor. He specifies that the circuit 
contain a full-wave bridge rectifier. 
Well, Carl, because the voltage 
and regulation do not appear to be 
critical, the circuit in Fig. 1 should 
fill the bill. 

Note the ratings given for the 

components. If you can't find 

those values, use the next largest 

values you can find (except the 

fuse, of course). The bridge itself 

can be made of individual diodes 

(arranged in the same way) or you 

may prefer the packaged type 

(which is nothing more than a 

g four-diode arrangement sealed in 

2 a plastic case). In the latter catego- 

| ry, a 4-amp, 100-P1V (Peak /n verse 

5 Voltage) full-wave bridge like the 

j Radio Shack 276-1171 shown in Fig. 

j, 1, will probably work all right. But 

5 we'd prefer the extra margin of 

r safety provided by 6-amp diodes. 
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AC-operated devices 

Dexter Kalloo (West Indies), you 
are exactly right: most electronic 
devices do operate on direct cur- 
rent (DC), while alternating cur- 
rent (AC) does come out of the 
wall socket. Therefore, it is neces- 
sary to convert the AC to DC be- 
fore it is applied to an electronic 
circuit. 

That conversion is called "rec- 
tification." There are several rec- 
tifier arrangements that may be 
used — half-wave, full-wave, and 
full-wave bridge. The power sup- 
ply shown in Fig. 1 is a good exam- 
ple; it uses the fuli-wave bridge 
arrangement. Note that the circuit 
does two jobs: First, the trans- 
former reduces the 117-volt AC to 
24 volts. Second, the bridge rec- 
tifier takes in that lower AC and 
"spits out" a proportionate DC 
voltage. The capacitor simply 
smoothes (filters) out the ripple a 
bit. 

Where you mount the power 
supply is uptoyou. You can mount 
it externally with wire running to 
the device it is to power or it may 
be built right into the device so 
that you don't even know it's 
there! Be warned that circuits re- 
quiringa DC voltage can be ruined 
if AC is applied, and the same 




EARL "DOC" SAVAGE, 

HOBBY EDITOR 

holds true if DC is applied in re- 
verse (i.e., the positive lead con- 
nected to the negative terminal). 
That is true whether the supply is a 
battery or a rectifier circuit. 

One diode in the power lead of 
the device will protect it from re- 
verse-voltage damage. Figure 2 
shows how the diode should be 
inserted in the line. It is a good 
practice to put a diode in the sup- 
ply line of each device you build, 
whether it uses a battery or exter- 
nal power supply. Doing so is 
really cheap insurance and can 
save you headaches in the future. 




FIG. 2 



A new service 

As the new year starts, it's ap- 
propriate that we take a look at 
where we are and where we want 
to go. My thoughts along that line 
have led me to the point of sug- 
gesting a new service for our read- 
ers. After all, the entire point of 
"Hobby Corner" is to help you. 
Judging from the letters we've re- 
ceived, that job is getting done in a 
reasonable manner. But, as we all 
know, there always room for im- 
provement — "Hobby Corner" def- 
initely included! 

I am very much aware that there 
is one group of readers who could 
be getting a great deal more. They 
are the ones asking for help in 



learning about electronics, tran- 
sistors, IC's, or some other phase 
of our hobby. Sorry to say, there is 
no way I can correspond with ev- 
eryone who needs a bit of special 
attention. There simply isn't 
enough time in the day. I regret it, I 
wish that 1 could do more, but 
that's the way it is. 

Therefore, my proposal is to list 
the names and addresses of read- 
ers who need help, and would like 
to correspond with others who are 
a little farther along in our hobby. 
I'll try to find space to list a name 
or two each month and when you 
see someone who wants informa- 
tion that you have, drop him or her 
a line and offer to share your 
knowledge. Of course, the suc- 
cess or failure, and the value of the 
program depends entirely on your 
willingness to share what you've 
already learned with someone 
who has hit a snag. 

Remember when you needed 
help and someone provided it just 
in time to boost your interest even 
higher? Well, now it's your turn to 
return the favor. I'm reminded of a 
fellow years ago who pulled me 
out of the ditch in the wee hours of 
the morning. (Boy, was I desper- 
ate.) 

While traveling cross-country 
with the family, my car ran into a 
ditch. Two hours went by without 
any response from a wrecker in 
either direction. Finally someone 
came by and offered his as- 
sistance. As we put the chain back 
in his car, I offered to pay him for 
his trouble. "Oh no," he replied, 
"I'll be paid when you do the same 
for someone else some day." (That 
unknown gentlemen might be sur- 
prised to know that I still carry a 
tow line in my trunk.) 

We in ham radio used to call the 
guys on whom we leaned when 
the going got rough as our 
"Elmers." I've had several 
"Elmers," and, in turn, I've been 
an "Elmer" to many others. What 
we need is more "Elmers." 1 am 
sure that many of you will be will- 
ing to be an "Elmer" by mail to 
another reader. 

All you have to do is to pick a 
name next month, or the month 
after, and offer to help. Those of 
you who would like to have an 
"Elmer," write and tell me the gen- 
eral area in which you need help 



getting started. But because our 
policy is not to print a name and 
complete address without permis- 
sion, be sure to give that permis- 
sion in your letter. 

There is, however, one slight 
catch: I would like one or both of 
the learning partners to let me 
know how the process is working. 

Voice-activated switch 

M. Kuszniaj (NY) wants a circuit 
for a voice-activated switch to con- 



trol his recorder by sound from a 
police scanner. Well, that is no 
great problem, but I surely would 
not build one today! 

Several suppliers advertising in 
this publication have been offer- 
ing such devices for just a few dol- 
lars. At such a low cost for 
something already built and ready 
to use, I would spend my con- 
struction time making the inter- 
connections and building another 
project. R-E 
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Computers and communications 



THE WAYS IN WHICH WE COMMUNI- 

cate have changed dramatically 
over the years. For instance, I grew 
up in an era when radiotelephone 
was replacing CW (Continuous 
Wave) for communications, in 
those days, almost everyone, in- 
cluding children, could recognize 
an S-O-S when listening to the ra- 
dio, or while watching a movie in 
which the ship's operator pounds 
out his S-O-S on a brass key. There 
was no fractured French to pro- 
duce a "mayday." An S-O-S was an 



S-O-S — even when spoken into a 
microphone. 

Back then, I sat through endless 
ham-radio ciub meetings, while 
"old timers" argued — and 
proved — that radiotelephone 
would never replace CW, Similarly, 
I've sat through numerous meet- 
ings as the new "old timers" ar- 
gued and proved that SSB (Single 
5ide0and) would never replace 
AM. But today, I sit through 
seemingly endless seminars lis- 
tening to arguments proving that 
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digital will never replace voice 
communications. 

In reality, we are probably the 
last generation that will ever use 
voice communications for any- 
thing other than low-cost local 
traffic. (That does not include the 
police and fire departments — they 
are local.) For long-path communi- 
cations, or when there is no room 
for error or misinterpretation, dig- 
ital is the modern way to go. 

Then there's the questions of 
convenience, time zones, and Ma 
Bell. With businesses and families 
spread out across the world, 
there's a good chance that the per- 
son with whom you want to com- 
municate is asleep, out to lunch, 
or on holiday. And with Ma Bell 
planning to start charging for long- 
distance calls that are never com- 
pleted (even if the line is busy or 
there's no one at home, etc.), com- 
munication costs are going to sky- 
rocket even though you never 
complete a single exchange of in- 
formation. 

For many years, businesses have 
handled hard-copy convenience 
and the moderate cost aspects of 
communications through teletype 
or terminals connected to a Telex 
network; a dial-up communica- 
tions system that either communi- 
cates in real-time with another 
Telex terminal or uses a store-and- 
forward technique. (By "store-and- 
forward" we mean that the message 
or document is stored in a com- 
puter for automatic transmittal at a 
predetermined time, or when re- 
liable circuits are available.) 

With the boom in personal com- 
puting, we've seen adaptations of 
Teletype communications evolve 



into a kind of everyman's (or every- 
woman's) electronic mail system. 
For example, CompuServe has a 
computer-to-computer electronic 
mail system for its subscribers. 
Unfortunately, there are less than 
100,000 CompuServe subscrib- 
ers — so it's a safe bet that the per- 
son or business with whom you 
want communicate is not using 
CompuServe's electronic mail-ser- 
vice. Although you could get a 
special program to convert your 
computer's 8-!evel ASCII code to 
5-level Baudot for standard Telex 
use, you'd have to subscribe to a 
Telex service to communicate with 
other Telex-connected stations. 

Fortunately, there is always 
someone who sees the next hori- 
zon before he really gets to it. In 
this instance, it's RCA or, to be 
more precise, RCA Clobal Com- 
munications (which just happens 
to run a Telex network). Of course, 
there are other systems as well — 
Western Union, ITT, and MCI are 
among the most recognizable 
names. Having more-or-less antic- 
ipated the need for digital com- 
munications, RCA has instituted a 
special Telex service for personal 
computers — all personal comput- 
ers, not just a few well-known 
brands or models. Not sur- 
prisingly it's called the RCA Com- 
puter-Originated Telex Service. 

Computer-originated Telex 

Figure 1 shows most of the ser- 
vices provided by RCA's personal- 
computerTelex service. The key to 
everything is RCA's computer, 
which provides the electronic 
mailbox, store-and-forward, the 
intersystem Telex interconnect, 
and the 8-level to 5-level con- 
version. Basically, RCA automat- 
ically converts the normal 8-level 
ASCII code from a personal com- 
puter into 5-level Baudot. It then 
transmits the message to its own 
or some other Telex system, stores 
and forwards, or provides an elec- 
tronic mailbox for personal-com- 
puters connected to their Telex 
service. 

The electronic mailbox works 
this way: Let's assume you trans- 
mit a message via 8-level ASCII to 
the RCA system and direct it to 
another personal computer sta- 
tion by entering the RCA-assigned 
Telex number. Once a day, that 



person (or station) can dial into 
RCA and get the electronic mail. If 
the receiving station replies to 
your message, you will find the 
message waiting when you call 
into your mailbox. When you ac- 
cess your mail, RCA automatically 
converts the message to 8-level 
ASCII code for your personal com- 
puter. 

Alternately, RCA will convert 
your 8-level computer signal to 5- 
level Baudot for transmittal to 
standard Telex stations using RCA 
or other Telex networks; and will 
reverse the process, converting 
their 5-level to 8-level. (Yes, you 
can direct communicate, via RCA, 
with Western Union, ITT, etc.) 

Whether you're originating a 
message or accessing your mail- 
box, the call to RCA is toll-free 
both ways; the only charge is for 
the length of messages input from 
you to RCA. If you get tangled up 
in the protocol — which is as sim- 
ple as one can imagine — you are 
not charged for connect- or use- 
time. In addition, there is at this 
time no charge of any kind for ac- 



cessing your mailbox, or for spe- 
social software. Plus another 
bonus is that any ASCII communi- 
cations software that you may al- 
ready be using will work. 

Note: At the time this article was 
prepared there were no charges 
for RCA registration, minimum 
fee, or use other than for the Telex 
message itself. But, as with all 
other successful communication 
enterprises, we can fully expect 
that some charges will creep in 
along the way. 

With 10-million persona! com- 
puters already in use in the U.S. 
alone, it seems that here is the way 
that personal and small-business 
communications will be handled 
in the immediate future. Even now, 
through RCA, you can send an er- 
ror-free Teiex message that was or- 
iginated on a personal computer 
to California for less money than it 
would cost to accomplish the 
same thing by voice. Plus, you 
don't have to wait three hours for 
the California office to open — and 
what would be more convenient 
than that? R-E 



Enter A Whole New World 
of TV Entertainment 



Regency invites you to enter 
the exciting world of home 
satellite television. Imagine 
being able to choose from over 
100 channels, including 
movies, sports, news, and 
educational programs, all 
at the touch of a button. 
Regency offers a com- 
plete selection of satel- 
lite system components 
including the new 
SR5000 remote con- 
trolled satellite receiver 
pictured here. For 
more information on 



the whole line of Regency 
satellite products, see your 
Regency dealer or write us at 
the address below. 
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THE MOST POPULAR PERIPHERAL DEVICE 

used with personal computers is a 
printer. (You may argue that video 
monitors and disk drives are more 
popular, but they are so essential 
that it's hard to consider them to 
be add-on peripherals.) Because 
so many computer applications re- 
quire a hardcopy output, most 
personal computers in use today 
are linked to a printer. 

Businesses deal with large vol- 
umes of paper; and without print- 
ers, everything would grind to a 
halt. But even hobby- and home- 
computer applications often re- 
quire a printer. Though a comput- 
er may be a great "tool" for storing 
and retrieving information, or for 
processing data, the final output 
almost always has to be in printed 
form. And even though you can 
sometimes get by without a 
printer, it is always more conve- 
nient and desirable to have one. 

The great demand for personal 
computers has created an equally 
large need for printers. As the de- 
mand has grown, so has the 
number of printer manufacturers 
and types of printers available. The 
competition in the marketplace 
and several significant tech- 
nological developments have 
given us some extremely high- 
quality, good-performance, and 
low-cost printers. 

While that may be great for the 
consumer, it has only served to 
make the job of selecting a printer 
more difficult. Given all the 
choices and complexities of 
printers, it is just about as difficult 
to select one as it is to make your 
first personal-computer purchase. 
What you need is some kind of 




FIC. 1 

"printer literacy" before you go 
searching for your first printer. 

Printer classification 

Printers are classified by the way 
they put copy onto paper. First, 
there's the impact type, in which a 
print element(s) of some kind 
strikes an inked ribbon to imprint 
a character (like a typewriter). 
Then there are the thermal units 
that use a heat-sensitive paper. 
Here, the characters are formed by 
increasing the temperature of a 
particular area on the paper. Next 
we have electrostatic printers: 
This type uses a special electro- 
sensitive paper to form characters 
by burning them into the paper. 
And finally, ink-jet printers, which, 
as the name implies, spray ink 
onto the paper. 

By far, the most popular type is 
the impact printer. Impact printers 
are fast, and the print quality can 
be outstanding. And better still, 
no special paper is required. 
About the only disadvantage of im- 
pact printers is that they are noisy. 
While a significant amount of engi- 
neering goes into noise reduction, 
the noise has not been (and never 
will be) eliminated. 



In contrast, thermal and elec- 
trostatic printers are almost silent 
and low in cost. But they require 
special paper and the print con- 
trast is usually poor. The output of 
many of the low-cost types is not 
truly suitable for professional ap- 
plications; therefore, the impact 
type is generally preferred. Their 
speeds are reasonably high and 
the output print-quality is excel- 
lent. Even multiple copies can be 
made when carbon paper is used. 
For most applications, an impact 
printer is the way to go! 

Impact printers 

There are two basic types of im- 
pact printers: dot-matrix and 
formed-character printers (such as 
daisywheel types). A dot-matrix 
printer forms characters on a page 
by printing them as patterns of tiny 
multiple dots. The characters are 
created with a grid (matrix) of dots 
that are printed on the paper. The 
greater the number of dots used, 
the higher the definition and the 
better the quality of the printed 
character. The big advantage of 
dot-matrix printers is their high 
speed and low cost. When a small 
dot matrix (5x7, 7x9, or 9 x 9) is 
used, character quality is only 
moderate. Larger dot grids (9 x18, 
9x24, 18x48) give superb defini- 
tion and print quality. 

A relatively new type of impact 
printer, called Near /.etter Quality 
(NLQ) printer, is really a dot-matrix 
machine that is capable of creating 
a letter-quality output. Figure 1 
shows an example an NLQ type 
printer — the Printek (1515 Towline 
Road, Benton Harbor, Michigan 
49022) models 910 and 920. Dot- 



matrix printer technology now 
permits printing with far more 
dots in the matrix. In addition to 
using more dots, the dots are 
printed twice and are also slightly 
overlapped. 

The result is an exceptionally 
high-quality character that is often 
hard to distinguish from the 
characters printed by a daisywheel 
unit. Of course, there is a price to 
pay for the high quality of the 
print: the speed is reduced when 
compared to other dot-matrix 
units — although it's still much fast- 
erthan a formed-character printer. 
However, most NLQ printers allow 
you to print in several modes. For 
example, a draft mode wilt print 
with a less-dense matrix, but at 
higher speeds than the denser 
"letter-quality" mode. While such 
printers are higher in price than 
more conventional dot-matrix 
units, you get so much more for 
your money. And most of those 
printers also have graphics-output 
capabilities as well. 

The highest quality printers 
available today are the formed- 
character printers, or tetter- 
Quality Printers (LQP). These de- 
vices work in much the same man- 
ner as a typewriter, in that a fully- 
formed character is printed on the 
paper (no dots). Each character is 
formed on one leaf or petal of a 
print wheel , thimble, or 
daisywheel. (We should not ne- 
glect to note that the daisywheel is 
usually interchangable — it can be 
replaced with a wheel that prints a 
different font.) The daisywheel (or 
thimble) rotates to select the desir- 
ed character, while an electrically 
driven solenoid hammer taps the 
appropriate petal against the rib- 
bon, which then contacts the pa- 
per. The result is a high-quality 
typewriter-like output. But, while 
the print quality is exceptional, the 
speed is not. It takes time to rotate 
the daisywheel into position and 
print the character. As a result, 
formed-character printers are sig- 
nificantly slower than dot-matrix 
types. 

However, formed-character 
printers are widely used in busi- 
ness where a high-quality output 
is required. The choice between a 
dot-matrix or a formed-character 
printerwill largelydependonyour 
needs. If you are going to use the 



printer for word-processing ap- 
plications, where you must create 
letters, memos, reports and other 
such documents, a letter-quality 
printer is probably your best 
choice. But remember, you pay for 
the quality in lower speeds and 
higher prices. 

If your application does not re- 
quire maximum print quality, you 
can probably get by with a dot- 
matrix machine. For example, if 
your output is mostly numerical in 
nature, a dot-matrix printer is 



more than adequate. Its lower cost 
and higher speed are ideal for 
printing large volumes of tabular 
numerical data. 

There are, of course, other fac- 
tors that may influence your 
choice of printers. For instance, 
there's the type of printer inter- 
face, either serial or parallel, that 
your computer uses. Make sure 
that the printer you select is 
equipped to communicate 
through that type of interface. 
Otherwise, you'll get nowhere. R-E 
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Consdidatad 6foctronic$, Incorporated 

Your Complete Electronic Farts Source 




You can count on Consolidated Electronics to 
have thousands of name brand parts you need 
at the lowest prices. Common or hard to find, 
we have what you want when you need it. 
Your order is quickly and accurately expidited by 
our staff. Call today for a free catalog. 



Call Your Order Toll Free 

1-800-543-3568 1-800-762-3412 
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Collecting antique radios 



COLLECTING OBJECTS FROM A BYGONE 

era is as old as time itself. Such 
objects are often referred to as ei- 
ther antiques or junk — depend- 
ing, of course, on whether you're 
buying or selling. Since World War 
II, all kinds of coliectables have 
come into their own — coins and 
stamps, for instance, are old favor- 
ites. But that's not what we're 
going to talk about— after all, this 
is an electronics magazine! 

The antique-radio hobby is dif- 
ferent from other "collecting" 
hobbies. With radios, unlike other 
coliectables, you are not as likely 
to get ripped off by unscrupulous 
characters who deal in "fakes." 
While making an authentic-look- 
ing reproduction of an antique-ra- 
dio cabinet is possible, the same 
does not hold true for the tubes 
and other chassis components! 

American antiques are objects 
considered by knowledgeable col- 
lectors to be over a hundred years 
old. Clearly, if that time frame were 
applied to old radios, there would 
be slim pickings for collectors. 
Even the set used by Marconi in 
1888 won't be considered a true 
antique for a few years! 

Many antiquaries — those who 
deal in or study antiques — divide 
the items into categories: 
antiques, semi-antiques and 
coliectables. (Although there are 
no hundred year-old radios in my 
limited collection, there are a few 
that can be called semi-antiques!) 

A look at early radios 

It wasn't until the mid-1920's that 
complete radios, like the Crosley 
Model 51 shown in Fig. 1, became 
available to the general public. 
Corporate contention seemed to 




FIG. 1 

hamper the growth of the industry. 
Designs, innovations, and patents 
were not generously shared by the 
early radio manufacturers — huge 
lawsuits, which tied up production 
for months, were not uncommon 
in the early days of radio. 

Improvements and new inven- 
tions came fast in those early pi- 
oneer days. Back then, the average 
person had a better working 
knowledge of radios than now. 
Those people who got in at the 
beginning were able to follow ad- 
vances in the industry. Any radio 
receiver was pretty much a do-it- 
yourself project; anyone inter- 
ested in radio could read a sche- 
matic in those developing days. 

The early enthusiast knew if he 
wanted to hear what was "on the 
air," he would have to build his 
own set. Therefore, what he 
wound up with was a custom-built 
set. A wealth of information and 
parts was available in early radio 
publications. And as radio pro- 
gressed, complete information 
and schematics were offered. 

In the early 1900's there was little 
commercial interest in radio — de- 
spite the development of the two- 
and three-element tubes (diodes 
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and triodes). 

After World War I, there were a 
number of production portables 
on the market that came complete 
with cabinet and tubes (two WD11 
tubes). While those sets appeared 
to be small portables, their 
portability was certainly limited. 
The aerial, ground, as well as bat- 
teries and earphones, were con- 
nected to terminals on the front 
panel. The Crosley Model 51, 
(shown in Fig. 1) was one such set. 
That boxy-iooking radio (with a 
cabinet that measured about ten 
inches across) contained 1,5-volt 
DC tubes and was battery-oper- 
ated. Even at that time, only about 
a quarter of the homes in Ameiica 
were "wired." So the need for bat- 
tery operated sets prevailed 
through most of the late 1920's and 
well into the T930's! 

The stock market crash and 
great depression of that era had 
little effect on the evolution of ra- 
dio. By 1929, most new homes and 
many old ones were being wired. 
And with the licensing of more and 
more broadcast stations, the sale 
of commercially-built radios be- 
gan to grow. The big corporations 
settled many of their differences 
(Some went all the way to the Su- 
preme Court.) 

By 1920, Grigs by Grunow, for ex- 
ample, sold 1,000,000 Majesties 
(see Fig. 2). Most old radios, as 
well as other manufactured prod- 
ucts, had character right through 
the 1930's. (Civilian radio-produc- 
tion was reduced during the early 
1940's— the years of World War II). 

There were small AC-powered 
models with cabinets less than a 
foot wide that could fit on top of a 
bread box (fine collectors' items or 




FIG. 2 

conversation pieces). Those small 
antique radios, called "midget re- 
ceivers" are much in demand — the 
small cabinets are relatively easy to 
restore. 

During the 1930's the midget ra- 
dio was the industry's answer to 



the depression. While fidelity may 
have been sacrificed in those mod- 
els (with their smaller speakers), 
by today's standards, their sound 
quality is above average. The mid- 
get radio is the forerunner of the 
modern table models. 

The radio industry in the early 
1930's hoped the midget radio 
would replace the millions of "an- 
tique" radios of that era. (But with 
its cost of around $100,00, listeners 
were holding on to their older 
models.) Those custom mail-order 




FIG. 3 



or kit radios that were considered 
antiques in the early thirties will be 
hard to come by today. The set 
shown in Fig. 3 is an early antique 
radio. However, unlike the set in 
Fig. 1, its terminals for connecting 
the batteries, earphones, etc, are 
inside the box. 

The radio industry hoped to in- 
duce those not enjoying modern 
radio to discard their obsolete 
equipment, and join the listeners 
of modern radio. For radio deal- 
ers, the big profit was in the con- 
sole. At least half of the market still 
wanted, or could afford the big- 
console radios. The massive cab- 
inet with huge dynamic speakers 
and two shortwave bands was a 
prestigious addition to the home 
in the thirties. (How many tubes 
you had in your radio became as 
important as how many cylinders 
you had in your car!) 

Buying antique radios 

Old radios that can be called an- 
tiques can be bought for as little as 
$5.00! You might even find a free 
continued on page 112 



This unique, iln© of 12 lightweight and 
comfortable precision cutters, pliers and 
crimpers are specially adapted to meet 
the demanding requirements of the 
electronic Industries. All the tools feature 
custom contoured ribbed handles which 
provide a non-siip gripping surface, and 
specially designed lifetime return springs 
which eliminate operator fatigue. 



Precision Pliers, Cutters 
and Crimpers 



• Flush cutters 

• Semi -flush cutters 

• Reverse cutters 

• Cuftewcrimper 

• Cutter/bender 

• Pliers 
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Musical telephone ringer 
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THE DEVELOPMENT OF IC'S HAS 

brought with it many novelty cir- 
cuits and gadgets. And often those 
circuits serve no purpose other 
than to entertain. Although this 
telephone-ringer circuit is a novel- 
ty, it doesn't fall into that category. 
The melody ringer can be used in 
place of, or as an extension to, 
your present ringer system. 



When the phone rings, the cir- 
cuit will play one of twenty-eight 
tunes (as selected by the user). The 
tunes are certainly a step above 
the old clanging bell — which at 
times can be quite startling. Some 
of the tunes, which are listed in 
Table 1, are ideal for special occa- 
sions, adding another dimension 
to the circuit's many uses. 



NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn $25. In addition, for U.S. residents only, 
Panavise will donate their model 333 — The 
Rapid Assembly Circuit Board Holder, having 
a retail price of $39.95. It features an eight- 
position rotating adjustment, indexing at 45- 
degree increments, and six positive lock posi- 
tions in the vertical plane, giving you a full ten- 
inch height adjustment for comfortable work- 
ing. 




I agree to the above terms, and grant 
Radio-Electronics Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 
of reprints ol similar articles. I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City State 

Mail your idea along with this coupon 
to: Mew Ideas Radio-Electronics. 
200 Park Ave. South, 
New York, NY 10003 



Zip 
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EIKO'S NEW WRIST-WATCH 
JOMPUTER SYSTEM 

n in-depth look at the worlds first u/rist- 
/atch that forms part of a complete 
omputer system. 
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Ihese circuits 

□ HOW TO GET 
YOUR ELECTRONIC 
PROJECTS WORK- 
ING, S5.Q0. Helps you 
trout* oshool and repair 
he«ie-built prajecEs q? 
eve -^ dCSCnpliOfl 

r] H*imtATRtX 

BOARD PROJECTS. 
*5.0O- A *anety or pro- 
ject:, that can all be 
tHJitl upon a mim-fAatmc 
board thalhu to strips 
and h 24 ho*** long. 



MODERN OP-AMP 
PROJECTS. SS.OO. 

w*c raitaa o< special- 
tied op-amp :>"..!- In- 
cluding lo-noisa lo- 
■dui&nion. uflra-hi input 



2 MULH-ciRcurr 

BOARD PROJECTS. 

£5.00. 21 lairty 51-ipio 
proiecls lhal can nil bo 
buiH oo a single 
pnrttnd'CirCuil board. All 
.-):*> powered ay a gv 
baltaiy 

" ] 1C PROJECTS 
FOR BEGINNERS. 

*5.QQ. Inexpensive osgi- 
iai a -id linear tC's art 
used lo assemble EMa 

«(*aion or circuits to- 

1endad (or Ihe be- 
gmw, 




n ART OF PRt> 

GRAMMING THE 16K 
ZX81. $6.25. Topics irv- 
cfiudt rittJ KIHA, soon- 

ing.. PEEK* POKE, 
plus BdUil wtn*ing 
fVOflWns 

' THE 4809 COM- 
PANION. SS.OO, Wni- 

len lor ihe average 
asaernbly language 
programmer A discus- 
sion q! 6609 features & 
'i.''r-ri?-To wont <c Ihe 
BflOfl programmer, 

□ PRACTICAL COM- 
MUTER EX- 
PERIMENTS. £4.50. 

FiUs in background 1o 
micropr OCSSSCr by COn- 
strucling typica i compu- 
ter circuits using c<a 
crate log>0 components. 



ART OF PRQ- 

G RAMMING THE IK 
ZJEBl.SS-DftHow to 
use IhO leaturas oE the 
ZXBl m programs ihal 
htir* IK machine and 
are slill lun Co use . 

Z INTRODUCTION 
TO BASIC PRO- 
GRAMMING TECH- 
NIQUES. $5.00. !■:■■■- 
on author's own expert- 
enoa in learning BASIC 
and hetjang others lo 
Kram Id program. 

A MICROPRQCES- 
SOR PRIMER. 54.50. 
Painless approach to 
Computing tor Ihe be- 
ginner Slep-by-step 
explain* computer op- 
erations and assembly, 



D THE PRE- 
COMPUTER BOOK. 
55 .00. Amned at 1he 
*M0*u'l* beginner with 
no Xnoiftfedgc ol cam- 
pulers A non-technical 
discussion that helps 
you enter the computer 
world panlasily 





: | AN INTRODUC- 
TION TO VIDEO. 
J5.00- Ported lor the 
person ..r, : about 1o 
buy a VCR. Discusses 
cos a cent c! (he var- 
ious lormaEs; video 
discs; videotexl. lap* 
Copying and more. 



D BASK 1 PASCAL. 

$4.00. Takes BASIC & 

Patcal and develops 
programs in both lan- 
guages simtrtlaneouscy. 




" FIRST SOCK OF 
TRANSESTOR EQUIV- 
ALENTS. * SUB- 
STITUTES- 53.75. 

G PRACTICAL COM- 
PUTER EX- 
PERIMENTS. $4.50. 



" " ELECTRONICS 
SIMPLIFIED CRYSTAL 
SET CONSTRUCTION. 
£4.50. 

- ELECTRONIC 
HOUSEHOLD PRO- 
JECTS. **.5u. 




'" POWER SUPPLY 
PROJECTS. 54.50, 

Contains design; and 
conslrueilen cJolfi'lS 1or 
almost Any power sup- 
ply the experimenter U 
nkeiy to neea 

REMOTE CON- 
TROL PROJECTS, 
55.00, RadiO-coniroJ 
inlra-red, visible ighl, 5 
ullrasonic Sysujmj are 
al! ncludad r along wtlh 
meltiods ol apciymg 
tnem 

□ ELECTRONIC 

TEST EQUIPMENT 
CONSTRUCTION- 
U .50 GonslruclKHt de- 
tails of a wkIb rajvge ol 
lest equipment UM tx- 
pVirnenter can build aL 
home. 



' ELECTRONIC 
PROJECTS USING 
SOLAR CELLS 35.00. 
Sample ctrcuils lhal 
have numarous ap- 
[,- iCii :«(:-■.: around Ihe 
home 

j ELECTRONIC TIM- 
ER PROJECTS. 15.00. 

TnWing Circuils lof 
almosl any application 
the exporimantor mtghi 
need A most vaJuatrie 
reJerence. 



□ COUNTER DRIVER 
* NUMERICAL- 
DISPLAY PRGJECTS- 
14,50. FealuTCs ap- 
piicalons 1 protects 
using uanous Lype£ ol 
numerical-display de- 
vices 



BEaaa 


1 Tnruiwer 
1 Oukhi 

1 fr 



- PRACTICAL ELEC- 
TRONIC BUILDING 
BLOCKS— Sook 1, 

S5.D0. All etectronics 
Drcwls cCflSBjt Of swn- 
plt building blodcs. 
Whan you know how to 
mat* INI blocks you 
can easily create your 




□ PRACTICAL ELEC- 
TRONICS CALCULA- 
TIONS AND FORMU- 
LAE 57.50. A basic 
reference worn thai 
ondg*s ilw gap be- 



t0Ch»c«l Iheory S cut 
and Ined methods. 

— INTERNATIONAL 
DtDDE EQUIVALENTS 
GUIDE, 55.75. Helps 
you 1ind subsiitutos For 
ihe many diHarent 
types ol sevnttonductor 
diodes In use today 

□ INTERNATIONAL 
TRANSISTOR EQUIV- 
ALENTS GUIDE. 
ST.50, Products ol 
more 1hW» t00 man- 
u4aClurars are -sled 1 
crpss-rerarenced wilh 
possible 'eplacomarits 



~ HQW TO MAKE 
WALK1E TALKIES. 

55-00. Ueicnbes equip- 
menl lor ow-pewer 
handhafd operation 
' ' ;': pagasormusl 
reading lo/ 1ht de*. 
CMad *xpenmanlar 

E ELECTRONIC 
CALCULATOR US- 
ERS HANDBOOK. 

53,35. Presents 1omiu- 
iae data, methods o\ 
caiculaiKKi. conversion 
lactors * more 1rom the 
view ol the calculator 



Z LINEAR tC EQUIV- 
ALENTS AN0 PIN 
CONNECTIONS. SS.2S 
Shows equivalents * pin 
connections Ol a OOpJjUtf 
.se.'onen'eC selection or 
inear ICs 




! : PRACTICAL ELEC- 
TRONIC BUILDING 
BLOCKS— BOOK 2. 
55.00. Circuits that pro- 
cess signals Comt>n« 
with those in Book i 



D SPECtAL OFFER Book 1 1 Bepk 2 
PRACTICAL ELECTRONIC BUILDING BLOCKS. 
59.00. Shipping includM, Save Si .75, 



P ELECTRONIC 
HOUSEHOLD PRO- 
JECTS. Si.M. 

" ' ELECTRONIC 
MUSIC PROJECTS. 
H-50, 

□ POPULAR ELEC- 
TRO NEC PROJECTS. 
S3.7S. 

Z PROJECTS IN 

OPTO-ELECTRONICS. 

15.00. 





:\ RADIO CONTROL 
FOR BEGINNERS. 
S4.50. 

~ ELECTRONIC 
GAMES 54.50. 

□ SINGLE IC PRO- 
JECTS. 54-25. 

Z RADIO CIRCUITS 

USING iC"S- W-50. 



D ANTENNA PRO- 
JECTS. 55.00. Covens 

pracluBl amenna de- 
signs inclucbng achve. 
iJOp £ lornle types lhal 
are easy * inexpensive 
10 build 

□ NADIO STATIONS 
GUIDE. 54.75. Com- 
prehensive lislng CM 
■' .!■■■.;■- ■:.'■■; r ;,. ;;-■ ihe 
■■wc-'-a Presents toca- 
Hcm. Irequancy. pewaf 

n LONG DISTANCE 

TV RECEPTION 
(TVDX) FOR THE EN- 
THUSIAST. 55.00. 

Practical & au- 
Ehoraiaiurc mtwduciion 
to this unusual aspect 
pi eSeclronics 



□ CS PROJECTS. 

55.00. A number ol 
useful and miewling 
designs for CB 
accessones Speech 
processor, «n1er1erence 
■lie ( mora 

" ' CRYSTAL SET 
CONSTRUCTION. 
S*,50. Packed lull ol 
4asy to dupbsata de- 
signH (or crystal radrt 



' ■ AN INTRODUC- 
TION TO RADIO DX- 
tNG. S5.00- LiBlen, W 
your home. IP broad- 
oasis onginating 
thousands of ntfas 
away Tails how you 
can dp ■: 



~ THE SIMPLE 
ELECTRONEC DP- 
CUIT * COM- 
PONENTS. J5.75. AH 

"■I.- fundamental Iheory 
needed to lead! 10 d lu L l 
gncersianciing d Eha 
simple electronic ciremt 
and US comporienls. 

H ALTERNATING 
CURRENT THEORY. 
55,75. AfleniaUng cur- 
rent Iheory Vmhoul 
vm*ch Ihere can be no 
cwnpfeftennon od 
ipHCh, music, radio. 
dt Tatevisron. 



n MICROPROCESS- 
ING SYSTEM A CIR- 
CUITS. 57.50. A truly 

comorehenstte guide 
H all ol the otaments ol 
a microprpcessing 
syusm. 



□ SEMICONDUCTOR 
TECHNOLOGY. 55,75. 

Everything you always 
needed to know about 
aoUd'state devices, m 
one volume 

□ COMMUNICATIONS. 
(7 .SO. Covers mosl 
modern comrnunicatjbn 
sysLems. Una. nwcro- 
wave, submarine, sat- 
ellite, digital multiplex 
■j,;.-:, A telegraphy 

□ FIRST BOOK OF 
Hl-Ft SPEAKER EN- 
CLOSURES- 54.50, 



C SOLID STATE 
NOVELTY CIRCUITS, 

tS.Sfl. 



G a TESTED TRAN- 
SISTOR PROJECTS. 

34.25. 
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7 Seiko's New Wrist Computer 

When Dick Tracy takes a look at this newest innovation from Seiko — a 
"wrist computer" — he's sure to turn sreen with envy Mark Stem 

TO Basicodc 

Get free software via shortwave radio! Herb Friedman 

13 High-Resolution Color Monitors 

There's more to computer displays than meets the eye. 
Herb Friedman 

4 Letters 

5 Computer Products 




The conclusion of Machine Code Development System for the Timex 
Sinclair 1000 will appear in the March issue of Computer Digest. 



Find out more about 

high -resolution displays, 

low-resolution displays, 

and everything in 

between. The story 

begins on page 13. 






ON THE COVER 

Just about everyone knows about Dick Tracy's wrist radio. Well,, a 
new innovation from the people of Seiko has left that once 
speculative device in the dust. The innovation is a tiny "wrist 
computer" complete with an LCD wrist-watch-like readout, a 
pocket-sized keyboard, and 2K of RAM. See page 7. 
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NO COMMODORE PRINTER 
PROBLEMS 

Our company, Martec 
Associates, Inc., sells a dot-matrix 
printer together with the Cardco, 
Inc. Card + interface for the 
Commodore 64 and VIC 20 
computers. Naturally we were very 
interested by Herb Friedman's 
article in the September issue of 
ComputerDigcst, "Printer Delay 
for the Commodore 64." 

A phone call to Cardco yielded 
the following information. In 1983, 
Cardco changed their ROM due to 
a problem like the one described 
in the article. However, since then, 
they have not had any problems. Is 
it possible that Herb Friedman 
used an old Cardco CARD?— 
Arthur Kingsnorth, Vice President, 
Martec Associates, Elk Grove 
Village, Illinois 

Although both the Commodore 
computer and Cardco interface 
were bought shortly before the 
article was prepared, it is possible 
that the Cardco interface was 
sitting around in stock for some 
time and therefore contained the 
old ROM. The Customer Sen/ice 
Department at Cardco assures us 
that all problems have been 
corrected with the printer adapter 
If anyone runs into a situation like 
the one Herb Friedman did, 
Cardco wili gladly replace the 
defective interface if it is sent to 
the Customer Service Department 
at Cardco (300 S. Topeka, Wichita, 
KS 67202) along with proof of 
purchase and a description of the 
problem. 



Tl COMPUTERS 

you say that you're not "just 
another computer magazine." Well, 
so far all you do is talk about the 
same things that the other 
computer magazines do. 

I have a Tl 99/4A, and I haven't 
seen anything written about it in 



ComputerDigcst For that matter, I 
haven't seen much written about it 
in any of the other magazines. That 
is one of the reasons that I'm 
writing this letter I would like to 
know how to make a phone 
modem, and a few other things for 
my computer. I'm sure that there 
are many more people like me that 
have a Tl 99/4 computer 

I enjoy Radio-Electronics, but 
if ComputerDigest is going to be 
like the rest of the computer 
magazines, then we can do 
without it. — Brian E. Sparling, 
Northfield, IL 

If you're a Tl owner and think 
you have an article for publication, 
consider this an open invitation for 
you to let us know about it. 

PUBLISH YOUR PROGRAMS 

The Blacksburs Group writes 
and produces books about using 
small computers. Since 1977, we 
have developed over 60 titles on 
electronics and computer 
subjects, and our books are 
published by major U.S. 
publishers. 

One of our new projects is the 
collection and publication of 
useful engineering and scientific 
routines and subroutines. We know 
that many people have written 
interesting programs to solve a 
specific problem or because they 
couldn't find a special routine they 
needed. Our book gives these 
people a way to share their 
programs with other scientists and 
engineers so that others can 
benefit. 

Useful programs include those 
that do graphing, numerical 
analysis, statistics, equation solving, 
3-D plotting, controlling real-time 
clocks, controlling analog 
converters, and so on. We are 
interested in almost all programs 
that could be used by scientists 
and engineers to answer specific 
or general needs. We know from 
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personal experience that most 
people don't want to become 
professional prosrammers just to 
be able to use a computer, so we 
strongly feel that a collection of 
useful prosram sesments will be 
invaluable. 

If readers are interested, they 
should write or call us first, and 
we will send them guidelines and 
other information about submitting 
a program or subroutine. Our 
number is 703-951-9030 (which is 
in the Eastern time zone). 

Right now, we're particularly 
interested in BASIC-language 
programs for popular desktop 
computers. This is NOT a vanity 
publication, and authors retain the 
copyrights to their material. — 
Jonathan A. Titus, Ph.D, President, 
The Blacksburg Group, Inc. PO Box 
242, Blacksburg, VA 24060 



Thanks for the information — 
we're happy to pass it aions to our 
readers. 

Competition 

I'd like to make what I think is an 
important point that we'd all 
better understand. I know nothing 
at all about spectator sports, and 
could not care less. I think that it 
was for that reason alone that my 
young son developed his own 
interest, and learned to quote the 
batting averages of every football 
player in the major leagues. It gave 
him the opportunity to know 
something that I didn't. He once 
challenged me to ask him any 
question about baseball, so I 
asked him how far it was between 
first base and home plate, and he 
became angry "What kind of 
question is that?' 



Being an old electronics nut 
myself, he shied away from that 
field until he realized that my 
knowledge of computers was 
miniscule. He jumped on that too. 
He became an overnight computer 
"expert" and kept asking questions 
of a technical nature that he 
already knew the answers to. I 
quickly caught on to the game, 
and began to seriously read — and 
wonder of wonders — to 
understand, thanks to 

ComputerDigest. 

Things are beginning to settle 
down now around the house. 
We're starting to learn more 

together, and we're enjoying it 
more all of the time. Just thought 
you'd like to know Keep up the 
good work. — J.P, San Francisco, 
CA <*(!>► 



COMPUTER PRODUCTS 

For more details use the free 
information card inside the back cover 






PRODUCTIVITY TOOL, Speed Key, is 
designed for business software 
programs and languages, it makes 
them easier to learn and to be 
customized to each user's special 
needs. Speed Key supports the 
followins business-application 
programs: Lotus 1-2-3, WordStar, 
MuttiPtan, SuperCalc, VisiCatc, dBASE 
II, and IBM's DOS and BASIC 
prosramming language. 

With Speed Key and Koala's touch 
tablet, a user can bypass the standard 
computer keyboard to run the leading 
business-software programs. Speed 
Key converts the Koala touch tablet 
into a custom keyboard with up to 37 
programmable function keys and a 
cursor controller with the features of a 
"mouse" pointing device. 

Each Speed Key overlay has 36 
squares, with each square representing 
a softkey designed to give specific 




CIRCLE 21 OH FREE INFORMATION CARD 

instructions to the IBM PC or IBM PC-XT. 
When a softkey on the overlay is 
pressed, the computer and 
application software will think that the 
user is typing on the computer 



keyboard. Thus, the user does not 
have to remember lengthy commands 
and multiple keystrokes required by 
conventional keyboards. 

Speed Key has a suggested retail 
price of $99.00.— Koala 
Technologies Corp., 3100 Patrick 
Henry Drive, Santa Clara, CA 
95052-8100. 

GRAPHICS SUBSYSTEM, the model 

DT2750, is a full -col or raster subsystem 
that allows any Q-Bus processor to 
generate and display mixed graphics 
and alphanumerics on a monochrome 
or standard RGB color monitor. 

The model DT2750 contains a 192K 
graphics-display memory that 
organized as two independent display 
buffers with 512 x 512 x 3 pixels each. 
The framesize may be jumpered to 
512 x 156 x 3 pixels. The 3-bit depth 
permits display of eight colors at one 
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time, selected via a lookup table from 
a palette of 512 colors. When used 
with a monochrome monitor, there are 
eisht levels of gray scale available. 

Applications for the model DT1750 
graphics board are found in process 
monitoring and control, medical 



electronics, business graphics, and 
visual network control. It 15 priced at 
$1995.00.— Data Translation, 100 
Locke Drive, Marlboro, MA 01752. 

EDUCATIONAL SOFTWARE GAME, 

States & Trains, challenges families and 
children ages nine and above to 
sharpen their knowledge of United 
States geography history, and current 
trivia. 

The map-maker/user has two 
options: In "states," he or she charts 
states into their proper locations on a 
colorful master map. In "traits," the 
cartographer's challenge is to plot 
topographical features into their 
correct geographic positions and to 
answer questions on U.S. landmarks, 
history and trivia. 

Players can choose to test their 
geographic knowledge of the whole 
United States, or to concentrate on 
one of four regions. If the player 
selects "states," the labeled outline of 
a state appears on the screen next to a 
map of the total U.S. or region. Using a 
joystick or keyboard, the player then 
leads the state to its correct position 



THIS SPACE CONTRIBUTED AS A PUBLIC SERVICE 



A defense against cancer can be 
cooked up in your kitchen. 

There is evidence that 







■jdiet and cancer are related. 
/Follow these modifica- 
' dons in your daily diet to 
uce chances of getting 

Eat more high-fiber 
foods such as fruits and 
'vegetables and whole- 
grain cereals. 

* 2 . Include dark green and 
deep yellow fruits and veg- 
etables rich in vitamins A 
andC. 

3 . Include cabbage, broc- 
coli, brussels sprouts, kohl- 
rabi and cauliflower. 

4. Be moderate in con- 
sumption of salt-cured, 
smoked, and nitrite-cured 
foods. 

5- Cut down on total fat 
intake from animal sources 
and fats and oils. 
6. Avoid obesity: 
7- Be moderate in con- 
sumption of alcoholic 
beverages. 



No one faces 



AMERICAN 



^" , - *?Q*NCER 

cancer alone. ?cnriprv 



SOCIETY 
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on the map. The state appears to 
"march" across the country as the 

player moves and charts its course. 

In the "traits" portion of the game, a 
map and a question appear on the 
screen. State capitals, neighboring 
states, historical facts, and current 
events are all fair game. To answer, the 
user draws an arrow to the correct 
state. For example; "What state claims 
fame as the boyhood home of 
Abraham Lincoln?" The player must 
point to the state of Illinois. States & 
Traits is priced at $44.95. — 
Designware, 185 Berry Street, San 
Francisco, CA 94107. 

DATA-ACQUISITION BOARD, the 

DASH-16, is a high-speed, plug-in 
data-acquisition board for the IBM PC 
and other bus-compatible computers. 
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DASH-16 provdes 12-bit A/D 
conversion and speeds up to 40,000 
samples per second, with transfer to 
memory at that speed using DMA 
(level 2 or 3). Sixteen single-ended or 
eight differential analog input channels 
are available (switch selectable), as is 
an instrumentation amplifier with 
switch-selectable gains of 0.5, 1, 2, 5, 
10, and a special "user gain" for 
specific application gain requirements. 
Data conversions may be initiated by 
the program, an internal timer, or by an 
external trigger. Converted data may 
be transfered by program interrupt or 
DMA. The interrupt and DMA modes 
support background operation. Input- 
voltage range is ±10 to ±0.5 volts. 

The DASH-16 is priced at 
$895.00.— MetraByte Corp. 
254 Tosca Drive, Stoughton, MA 02072. 
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SEIKO'S NEW 

WRIST 
COMPUTER 



It had to happen, and Seiko did it... Here's a look at the new Wrist Computer! 



Marc Stern 






■If you've been following Dick Tracy through the years, 
you've probably seen him talking to Sam, his sidekick, 
on his wrist radio. Well, today that can be updated. 
Instead of talking to Sam on his wrist radio, Dick Tracy 
will probably use his wrist computer to exchange 
information with him. 

Although that may sound like science fiction, it really 
isn't because of a recent development from Seiko, the 
people who normally bring you high-quality watches 
and mini-televisions, among other things. 

Seiko does it 

The Seiko Datagraph system, which consists of a 
wrist module, pocket keyboard, and controller is the 
result of several years of development by the Japanese 
electronics giant Hattori Corp. It relies on large scale 
integration (LSI) techniques and the first use of 
inductive wireless transmission technology in the 
computer industry 

When you first look at the wrist module, you'll notice 
that it isn't especially unique-looking. In fact, it looks 
just like a watch (which is what you'd expect from 
Seiko). It's what the company has done with 
technology and how they have managed to squeeze 
some computing power into a wrist-sized package that 
sets it apart from all the other wrist watches of the 
world. 

The wrist module 

The basic component of the information system is 
the wrist module. It contains five CMOS LSI IC's that 
include a four-bit central processing unit; a 2K RAM, 
and three display drivers for the liquid-crystal display. 
A block diagram of the wrist module is shown in Fig. 1. 

The LCD readout consists of a 10-column by four-row 
matrix that has a resolution of 1,400-pixels. The LCD not 



only serves as the display for the computer, but — as 
you would expect of a watch manufacturer — it also 
displays all the timekeeping functions, including day, 
date, chronograph, and alarm. It is powered by a 
lithium battery that Seiko claims will supply power to 
the wrist module for 1.5 years. 



COMMON 



DISPLAY 
DATA si-£4 



ADDRESS 




FIG. 1— THE DISPLAY MODULE contains an LCD display, two 
display drivers, a master display driver, CPU and 2K of RAM, a 
ioop antenna and a buzzer. 

The keyboard module 

Data is entered into the wrist module by a pocket- 
sized keyboard unit. The keyboard measures only 5Vs 
x 21/4 x Vi6 inches, and contains 61 -keys through 
which data is input to the wrist module. The wrist 
module itself has only four buttons that are used to 
access pre-programmed functions. So, as you can see, 
the keyboard is an important device, You can use the 
keyboard unit to input notes, calculations, etc. into the 
wrist module. You can even store telephone numbers, 
appointments, and just about anything else in the 
device. 

Data is transferred from the keyboard unit to the 
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THIS IS NOT a wrist watch! It is the display module for the 
Seiko Datagraph computer. 



wrist module throush induction. The wrist module fits 
on a small plate at the left of the keyboard and 
communicates with the controller at a rate of 2048 
baud (bits per second). The communications is 
duplex. The keyboard is powered by another lithium 
battery that Seiko claims will last five years before 
replacement will be necessary 

Looking at the block diagram of the keyboard 
module shown in Fig. 2, you'll see it is really made up 
of two parts. The first is the keyboard circuit and the 
second is the inductive transceiver The transceiver both 
transmits and receives data as the block diagram 
indicates. That dual functionality is built into a CMOS 



-101- 



KEYBOARD 




KEY ENCODER 
AND 

TRANSMITTER 



ANTENNA 



FIG. 2— THE KEYBOARD MODULE contains the keyboard, a 
keyboard encoder and transmitter, and a loop antenna. 

LSI IC that handles not only key scan, but also character 
generation, as well as wireless transmission. It runs at a 
clock rate of 32.768 kHz. 

Master control 

Rounding out the Datagraph system is the module 
that turns this system into a true 8-bit microcomputer, 



the UG2200 controller Communicating inductively the 
controller uses the wrist module as its display device. 
As shown in Fig. 3, the UC-2200 controller contains an 
8-bit CMOS Z80-equivalent microprocessor It boasts 
not only a complete, typewriter-style QWERTY 
keyboard with function keys, but also a dot-matrix 
mini-printer The controller also features 4K of RAM 




THE UC-2200 CONTROLLER turns the display module into an 
8-bit micro -computer. The controller is shown here with an 
application ROM pack in place. 



memory and a ROM applications pack that includes 
scheduling, a 26K BASIC interpreter, as well as other 
programs. The ROM can contain as much as 32K. The 
entire unit measures only 5 x 7-inches and it can be 
powered by alkaline batteries. 

The importance of the Seiko Datagraph system lies 
equally in its size and capability as well as its method 
of transferring data from one device to another It is the 
first system in the industry to employ inductive 
transmission and reception techniques. 

It brings major computer capability to a unit whose 
key part — the wrist module — is intended to be worn 
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FIG. 3— THE CONTROLLER MODULE contains a CPU, RAM, 
ROM, an optional ROM containing applications software, a 
keyboard encoder, buzzer driver and transmitter, a keyboard, 
printer controller, printer, buzzer, and loop antenna. 
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on your your wrist- And, the system itself is small 
enough that it can be easily used by the "man on the 
SO." Ten years ago, when the first microcomputers were 
making their appearance, it was impossible to have a 
computer at your fingertips wherever you went. Of 
course, that situation changed about four years ago 
with the introduction of such transportable computers 
as the Osborne I and the Kaypro. But, let's face it, those 
computers were far from conveniently sized for 
hauling. Briefcase computers did put true computing 
power at your fingertips wherever you went, but they 
were still fairly large. However, the Seiko Ddtagraph 
system now puts computing power on your wrist— a 
very convenient package. 

Inductive coupling 

Rather than relying on traditional radio transmission 
techniques, Seiko chose to use inductive coupling to 
transfer data between the various modules. Figure 4 
shows the basic approach. 



LCD PANEL 
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ANTENNA CD I L 



FIG. 4— ANTENNA COILS are used lor inductively transfer- 
ring data between the various modules. 



Each module contains an antenna coil that resonates 
at 32 kHz, That frequency was chosen because the 
other clock frequencies contained within each of the 
modules could be easily filtered out. The bit stream 
modulates a 32-kHz signal that is applied to the 
transmitting antenna. If the bit is at a logic 1 level, then 
the 32-kHz signal is applied to the antenna, if the bit is 
at a logic level, then no signal is applied to to the 
transmitting antenna. The magnetic field produced by 
the transmitting antenna cuts across the windings in the 
receiving antenna. The receiving antenna produces a 
current in response to the magnetic field. The output of 
the receiving antenna is an exact duplicate of the 
original signal applied to the transmitting antenna. The 
32-kHz signal is filtered out of the received signal and 
the original bit stream is recovered. 

An eight-bit digital word is transferred in very much 
the same format that is used when two computers 
communicate via a modem. The actual transfer of the 
eight-bit digital word consists of a start bit, followed 
by eight data bits, a parity bit and finally, a stop bit. 

Seiko chose inductive technology for several reasons. 
First, it could keep everything inside a hermetically 
sealed unit so it is humidity resistant. Second, it helps 
to keep the unit portable because of its small size. 
Next, the company chose this method because of the 
ease of interfacing the units. There are no cables to 
worry about and it allows duplex communication 
through one loop. Last, but not least, the technique is 
easy to implement and since the circuitry needed to 



accomplish it is simple, few parts are needed. In fact, 
the data transmission and receiving circuits can be 
connected to one antenna coil. 

Packaging 

None of this would have been possible without 
developments in LSI packaging. For instance, all parts 
of the transmitting-receiving circuits, other than the 
coils and tuning capacitors, are located on a single 
integrated circuit. 

Look at Fig. 5 and you'll see how the wrist module is 
put together. The main substrate — epoxy glass resin — 
contains three LSI packages. In turn, a ceramic 
substrate, which contains the wrist module's 4-bit CPU 
and 2K RAM, is soldered to the rear In other words, 



PIEZOELECTRIC 

ELEMENT 



ANTENNA COIL 



ELECTRIC 
CIRCUIT MODULE 



FRDNT SWITCH 

PANEL HOLDER 




PANEL FRAME 



BATTERY FRAME 



FIG. 5— CONSTRUCTION OF THE WRIST MODULE. 

two substrates contain the five LSI chips needed for 
the entire module. This was made possible by a 
breakthrough that allowed Seiko to combine two 
display and control functions onto an individual 
substrate. 

Even the pickup loops have been carefully merged 
into this plan. They are wound around the battery 
frame, eliminating the need for extra space. 

With all this, the day of the wrist information system 
has dawned and just like Dick Tracy, we can now have 
our own "wrist radios," but they're really computers, of 
course.-^CD^ 
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You can get free software via shortwave radio. 

HERB FRIEDMAN 



■Some things are carved in stone. For example, we all 
know that as a general rule, cassette-based BASIC 
computer programs aren't interchangeable. A program 
recorded on a Radio Shack computer won't run on an 
Apple, while an Apple program won't run on a 
Commodore 64, etc. Until the introduction of a 
software system called BASICODE, the non- 
compatibility of tape-based computer software was an 
accepted fact for two reasons: First, there is the 
cassette tape format. With few exceptions, no two 
computers use the same kind of electrical signals to 
store the programs or data. Second, there are variations 
in the BASIC commands themselves,- ie., the CLEAR 
SCREEN command for one computer isn't necessarily 
the same for another computer 

When one knows the facts, the problems associated 
with exchanging sofiware between different computer 
models often appear insurmountable. But as with many 
things, facts tend to get in the way of real life. 

For many years, computer hobbyists and users in 
Europe have routinely exchanged cassette-based 
BASIC programs on almost every imagineable subject. 
These included software for games, arithmetic skills, 
reading skills (particularly useful for people with 
dyslexia), and some rather high-level stuff such as 
titrations (chemistry), and even a program that creates a 
555 timer circuit on the screen and then calculates the 
required values for user-selected frequencies. And 
there's even software for computerists interested in 
music, such as a graphics program that shows the 
correct fingering for guitar chords. (The screen 



photographs that appear later in this article illustrate 
two of the typical exhange programs.) 

"Aha!," you say "This is too good to be true. There 
must be a catch!" Yes, there is a catch. Here in the U.S. 
you can't exchange software unless you have a short- 
wave receiver and a cassette recorder, because the 
programs are broadcast as part of an English language 
radio program called "Media Network, "which is 
transmitted worldwide via short-wave radio by Rddio 
Nederlands, the independent international short-wave 
station of the Netherlands. 

And after you have recorded the broadcast, you 
must use a special translator program to convert the 
broadcast into the hardware and software format 
required by your computer. 

Difficult? No. It only appears to be difficult. For most 
commonly-used computers, it's as simple as pressing 
the PLAY button on the cassette machine. The translator 
program — which is available for many popular 
computers — works on two distinct levels,- hardware 
and software. It processes the received electrical 
signals into the format required by your computer, and 
then interprets the handful of non-standard BASIC 
statements into the format required by your computer's 
particular version of BASIC. 

Hobbyscoop 

The translator software is part of a system called 
NOS-BASICODE, which was developed by Dutch and 
other European hobbyists for the "Hobbyscoop" 
(Hobbyscope) radio program NOS— the Dutch 
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FIG. 1— REPRESENTING ONE FULL CYCLE of 1200 Hz, is a 
"0" (low), while a "1" (high) is represented by two full cycles of 
2400 Hz. A byte of data uses standard teletypewriter format of 
1 start bit (logic 0), 6 data bits (logic 1), 2 stop bits (logic 1). 
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FIG. 2— THE LETTER 'E" shows the byte sequence code. 
You'll find a start bit, seven character bits, the eighth bit and 
two start bits, a total of eleven bits. 
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Broadcasting Corporation. Hobbyscoop features news 
of new and unusual developments in electronics which 
would be of interest to hobbyists. When personal 
computers came along in 1977, it was natural for 
Hobbyscoop to cover the subject and to broadcast 
software for the few home/hobby computers available 
at that time. 

Originally Hobbyscoop broadcast indvidual 
computer programs. A single program for three 
different computers required three separate 
broadcasts. As more computer models were 
introduced, the amount of time needed to broadcast a 
single program for the various computers became 
burdensome, and so a "universal language" called 
8ASICODE, which incorporated a translator, was 
developed. The purpose of the BASICODE system was 
to use a single broadcast to transmit a program to many 
different computers, all having different electrical and 
software requirements. Eventually BASICODE would 
translate for 20 different computers. 

The broadest tones 

Transmitted at 1200 baud, the tone frequencies of 
1200 Hz and 2400 Hz are used to broadcast the 
software to the receiver/cassette recorder As shown in 
Figure 1, a "0" Clow) is represented by one full cycle of 
1200 Hz, while a "1" (high) is represented by two full 
cycles of 2400 Hz. A byte of data uses the standard 
teletypewriter format of 1 start bit (logic 0), 8 data bits 
(logic 1), and 2 stop bits (logic 1). 

All characters dre represented in ASCII (American 
Standard Code for /nformation /nterchange). Since only 
seven bits are used to represent an ASCII character, the 
eighth bit is always automatically set high (1). The 
complete character consists of a start bit, seven 
character bits, the eighth bit, and two start bits. A total 
of eleven bits,- exactly the same format as used for a 
standard 110 baud teletypewriter. Figure 2 shows how 
the character "E" would be transmitted. Figure 3 shows 
the tone sequence used for the actual broadcast 
transmission, which is eventually recorded by the user. 
The complete off-the-air signal consists of: Leader, 5 
seconds of 2400 Hz ; Start text, ASCII "Start Text" (Hex 
82); Program, BASIC in ASCII; Checksum, and Trailer, 5 
seconds of 2400Hz. The checksum at the end is 
derived from the bit indication of exclusive-OR of the 
previous bytes, and is expressed as an 8-bit term. The 
purpose of the Checksum is to allow the user to test 
\Miether the program has been read from the tape 



without error. Even if the Checksum is not correct — 
indicating an error — BASICODE will load the program 
and permit a listing of what has been read. Since the 
program; is in BASIC and not op code (binary), the user 
can correct the errors and then SAVE the program in 
the usual way 

The translator converts 

Since no computer reads the the transmitted 
cassette format directly the user must first load the 
translator program into his or her computer (The 
translator is written in the precise software and 
hardware format required by the computer.) Then the 
BASICODE cassette program is loaded. The translator, 
which is already in the computer, causes the computer 
to read the BASICODE cassette signals, and then 
converts the BASICODE into the format required by the 
computer 

Obviously not all BASICODE cassette programs can 
be loaded in the usual way because some of the 
cassette interfaces used in home computers are going 
to reject anything that isn't precisely formatted, and the 
translator can't do anything until the signals get into the 
computer 

Generally if the computer refuses to load non- 
conforming cassette signals, a hardware accessory will 
get the received cassette signal into the computer For 
example, while the BASICODE cassette tape can be 
fed directly into an Apple or Commodore computer, a 
TRS-80 requires a simple interface such as the one 
shown in Figure 4, On the other hand, an OSI Model 1P 
computer (an early hobbyist model) requires only the 
the addition of a three-way switch and a wire jumper, 
while for CP/M computers, the BASICODE signal is fed 
into what is normally the computer's parallel printer 
output. 

A few computers require a somewhat extensive 
accessory interface. Circuits for those computers that 
require accessory interfaces are given in the BASICODE 
Handbook. We'll tell you how to get one later in this 
article. 

Once the BASICODE program has been loaded into 
the computer and translated it can be SAVED as a 
standard cassette file — even as a disk file. As far as the 
computer is concerned, the translated program is a 
"standard" program for that particular computer and 
can be used on any similar computer without need for 
the translator. 
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FIG. 3— THE TONE SEQUENCE used lor the actual broadcast 
transmission, which is eventually recorded by the user. 
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FIG. 4— A SAMPLE INTERFACE for the TRS Mode) I III as 
shown in the BASICODE Handbook. 
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Universal basic 

BASICODE is not an "...all bells and whistles" version 
of BASIC; instead, BASICODE is more like the high- 
performance time-share BASIC from the era when 
schools used teletypewriter terminals connected via 
the telephone system to mainframe computers. The 
supported statements in BASICODE are: ABS, AND, 
ASC, ATN, CHR$, COS, DATA, DIM, END, EXR FOR, 
GOSUB (GO SUB), GOTO, IF, INPUT, INT, LEFT$, LEN, LET, 
LOG, MID$, NEXT, NOT, ON, OR, PRINT, READ, REM, 
RESTORE, RETURN, RIGHT!, RUN, SGN, SIN, SQR, STEP, 
STOP, TAB, TAN, THEN, TO, and VAL. 

The translator automatically accommodates the 
various ideosyncracies of BASIC through special 
BASICODE software routines located in the reserved 
area of program lines 0-999. (Since lines 0-999 are 
reserved for the translator, user written code starts at 
line 1010.) 

The program translation works this way: Assume you 
want to write a program that will be used by others 
having different computers and a BASICODE translator 
You want your program to clear the screen first. Since 
the CLEAR SCREEN statement varies from computer to 
computer. A BASICODE program would not use the 
"normal" CLEAR SCREEN command for your computer, 
instead, the program would use the statement GOSUB 
100. 

Each translator program has the correct CLEAR 
SCREEN routine for a specific computer at line 100. The 
GOSUB command sends the program to line 100 for 
the correct CLEAR SCREEN statement, and then returns 
to the program. Another example is a random number 
variable. That's a GOSUB 260, which the translator uses 
to generate the correct "random" statement for each 
computer Actually, there's not more than a handful of 
conversions. Having lines 0-999 available insures that 
BASICODE has room to grow 

It's all in a kit 

A kit consisting of the BASICODE handbook (with 
English translation) and an English-language cassette of 
translators for 17 popular or commonly-used 
computers (the ZX-81 is not one of them) is available 
(sent airmail) for f 38,- (f = Dutch guilders), payment in 
an international money order (IMO), The kit can be 
ordered from: BASICODE, Administrate Algemeen 
Secretariaat, NOS, RO. Box 10, 1200 JB Hilversum, The 
Netherlands. Since the translators are updated 
periodically information regarding the availability of 
specific translators should be addressed to: Jonathan 
Marks, Media Network, English Section, Radio 
Netherlands, RO. Box 222, 1200 JG Hilversum, The 
Netherlands. 

You're on the air 

All programs broadcast by Hobbyscoop and Media 
Network are submitted by listeners and are in the 
public domain. Many programs are in Dutch and/or 
English, or only English. It depends on who submitted 
the program. While you might not be able to read the 
Dutch labels of non-English programs, you can certainly 
understand or figure out what's going on. You can also 




A BASICODE PROGRAM created this schematic of a 555 timer 
and then asked lor the desired frequency and duty cycle. In 
the blink of an eye, part values were displayed for the nearest 
standard values. The requested frequency was 800Hz. 



rewrite the listed programs because the BASIC function 
statements — not necessarily the PRINT statements — are 
usually in English. 

If you have some favorite programs you would like to 
share with others around the world you can submit 
them to Media Network, or Hobbyscoop for 
consideration. The BASICODE programs are presently 




JUST FOR FUN, BASICODE has broadcast a program that 
creates a video clock. 



received throughout a good part of Europe from NOS. 
They are also part of the BBC's computer-training 
broadcasts. Local transmitters broadcast the programs 
in Australia and New Zealand; and finally they can be 
received in this country via English language short- 
wave broadcasts at 0230-0325 UTC on 9590 and 6165 
kHz, and at 0530-0625 UTC on 9715 and 6165 kHz. 

The Media Network program will shortly be available 
to radio stations in the U.S. for local broadcast, but 
until then, you'll have to get your "free" software via 
short wave.-^tD^ 
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There's more to computer-display resolution than meets the eye! 



HERB FRIEDMAN 



■Almost from the beginning of personal computing, 
we have referred to color displays in terms of 
resolution; there is low resolution, medium resolution, 
and high resolution. The individual picture elements 
that make up the display have been described in terms 
of dots, pixels, PELS, and total resolution of dots x 
lines. 

What is resolution? 

In fact, the picture resolution — meaning the number 
of individual picture elements that can be displayed — 
is relative to the existing technology: Yesterday's "high 
resolution" is today's "medium resolution" while today's 
"high resolution" is tomorrow's "low resolution." 

Unlike a monochrome monitor, whose apparent 
visual sharpness depends almost entirely on the unit's 
bandwidth, color-monitor resolution is presently a 
combination of several variables, the most important 
being the size of the triad (a triad is made up of one 
red, one green, and one blue phosphor), the number 
of triads in a picture element, and the size of the 
displayed characters in terms of the number of active 
scanned lines. 'Active lines" are those lines used for the 
computer display; it does not include the lines left 
unused to compensate for overscanning. 

For multi-color reproduction, approximately 320 
individual horizontal picture-elements per line is about 
the best we can do under normal circumstances. (That 
used to be considered high-res, but today it's medium 
resolution.) The primary limitation on the number of 
horizontal elements is the size of a single dot of a 
character's matrix on standard color CRT's used for 
personal computer monitors, which translates into the 
maximum number of horizontal characters. 

For example, characters for the so-called 80 x 25 
screen are usually formed from an 8 x 8 dot matrix. In 
non-technical terms, it means each character is 7 dots 



high and 6 or 7 dots wide; the unused dots providing 
the spacing between characters and rows. Therefore, 
80 columns of characters require 80 x 8 or 640 dots 
per horizontal line. A 40-character display requires 40 
x 8 or 320 dot resolution. 

It is the same thing going vertically 25 tines requires 
25 x 8 or 200 horizontal lines. (Aha! Now you see 
how screen resolution values are derived.) 

Therefore, a high-res screen — 80 characters x 25 
lines — requires 640 x 200 resolution. A medium-res 
screen — 40 characters x 25 lines— requires 320 x 200 
resolution. Anything less, such as 32 characters x 16 
lines is low resolution. 

Standards 

How did we come to more or less standardize on 
32 x 16, 40 x 25, etc.? Mostly to accommodate 
existing monitor equipment such as overscanned TV 
sets; sometimes because it's the most that can be safely 
put on the screen. To increase the size of the characters 
by going to a 9 x 9 or 10 x 10 matrix would reduce 
the number of columns or rows, or would require 
special monitors if the display wasn't to be "stretched" 
right off the top, bottom, and sides of the screen. 

TV is a compromise 

Until very recently personal computer color displays 
were intended to be viewed on a TV receiver (through 
an RF modulator), or on a composite monitor originally 
intended for TV viewing,- hence, the computer's color 
resolution was designed to function within the 
limitations of TV equipment, for which a resolution of 
240 elements (dots) per line was — and still is — 
excellent. In relative terms, however, it is "low 
resolution." 

Also, a computer's vertical resolution is designed for 
approximately 100-200 lines, depending on whether it 
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"full frame" the display; that is, the monitor's scanning is 
adjusted so the actual corners of the display barely 
touches the sides of the CRT, creating a complete 
picture rectangle on the CRT with dark (no picture) 
areas at the top, bottom and sides. If you turn up the 
monitor's brightness or contrast controls, you will 
actually see a complete rectangle on the CRT, right 
down to the comers. (Try this on a modern Radio 
Shack or IBM monitor — you'll see why their displays are 
uniformly sharp from comer to corner.) 

By keeping the color guns away from the 
circumference of the CRT, the focusing and overall 
convergence error is reduced. And while the display 
might be smaller in size than an overscan on the same 
CRT, the overall definition is higher 

By the way, the 200-line non-interlaced scanning is 
how one form of "highlighting" is created. Imasine for a 
moment a screen display of a word processing 
document. The normal character intensity is produced 
by scanning the characters for two fields per frame. For 
"highlighting" — actually reduced intensity — the 
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.in! RGB monitor 

As shown in Figure 1 — a block diagram of the RGB 
high-performance, high-resolution Princeton SR-12 
monitor— the computer outputs digital data for each 
individual color gun along with a digital signal 
representing intensity A matrix interpolates the digital 
data into individual R, G, and B drive signals, which 
produce 8 colors: black, green, red, blue, brown, cyan, 
magenta and white. (There's no error in the preceeding. 
While RGB should produce yellow, not brown, in a 
high-performance monitor such as an IBM, a Quadram 
HX-12, or a Princeton SR-12, the base color is brown, 
and the intensity-modified brown is yellow) 

When the intensity bit is combined with the 
computer's RGB data in the monitor's color matrixing 
circuit, the resultant colors are; dark grey (intensified 
black), light blue, light green, light cyan, light red 
(which is the only red provided by some monitors), 
light magenta, yellow (a true yellow), and pure white (a 
super white). Altogether, 16 colors. 

Tiny dots 

But whether the monitor is mono or color, the 
average monitor is still 200 lines, so the apparent 
sharpness is determined by the size of each dot, and 



the smaller the dot, the sharper the appare 
High-resolution monitors appear to be si 
conventional high-performance monitors be 
dot size is smaller For example, the Quadra. 
and Princeton SR-12 have a 0.31mm dot com 
IBM's 0.43mm dot size. Thus, the Quadram/P, 
characters appear sharper than those of the IE 
monitor Unfortunately both Quadram and Prir 
stretch the screen display to make the charactt 
than they would appear when full-framed, whi 
some of the display into the corners of the CRT- 
last place you would want a high-resolution dis( 
because of reduced focus and convergence, am 
diagonal stretch caused by even minimal 
pincushioning. 

400 lines 

Within the limits of moderate cost, there is only s 

much resolution that can be attained from a 
conventional high-performance monitor. For a furthe 
increase in apparent resolution, we must still fill in th 
gaps in the display so the eye is tricked into believin 
the display has more information than is actually there 
This is accomplished through a 400-line display 

Since the computer's normal character and graphics 
generators produce 200 lines per field, we obtain 400 
lines by generating artificial lines of information. The 
"extra" lines are positioned directly between the 
normal scanning lines in the normal "interlace" location. 
The inherent "bloom" of each dot blends the lines 
together, and the eye sees a continuous character: 




FIG. 2— A DISPLAY as seen on the screen of a Quadram HX-12 
640 x 200 high-performance monitor shows that though the 
characters are "sharp as a tack" (for a color monitor) there is 
art illusion of urtsharpness because of the space between the 
scanning lines. 

Figures 2 and 3, photographs from two high- 
performance, moderate-cost monitors, show how it's 
done. Figure 2 is from a Quadram HX-12, one of the 
highest performance 200-line monitors: By any 
standards, it is sharp! Figure 3 is the same display from 
the Princeton SR-12. Note that no scanning lines can be 
seen. While the edges of the characters displayed on 
the SR-12 are not as sharp as those of the HX-12, the 
SR-12"s, apparent sharpness is greater because f^ 
normal scanning lines are "filled w " 

A good question - •■ 



"full frame" the display; that is, the monitor's scanning is 
adjusted so the actual comers of the display barely 
touches the sides of the CRT, creating a complete 
picture rectangle on the CRT with dark (no picture) 
areas at the top, bottom and sides. If you turn up the 
monitor's brightness or contrast controls, you will 
actually see a complete rectangle on the CRT, right 
down to the corners, (Try this on a modern Radio 
Shack or IBM monitor— you'll see why their displays are 
uniformly sharp from corner to comer.) 

By keeping the cola guns away from the 
circumference of the CRT, the focusing and overall 
convergence error is reduced. And while the display 
might be smaller in size than an overscan on the same 
CRT, the overall definition is higher 

By the way the 200-line non-interlaced scanning is 
how one form of "highlighting" is created. Imagine for a 
moment a screen display of a word processing 
document. The normal character intensity is produced 
by scanning the characters for two fields per frame. For 
"highlighting"— actually reduced intensity— the 
highlighted characters are only scanned for one field. 
Simple but effective. 

Good but not great 

While the lower-cost computers — those usually 
called "home and family"— use TV sets or composite- 
video monitors for the computer's display the business 
computers, almost without exception, provide for the 
so-called RGB monitor, even if they also have a 
composite video output connection. The problem with 
using composite monitors with computers is that they 
use analog video signals. While they can do a good job 
of creating computer displays, they are not the equal of 
an RGB monitor whose three color guns are controlled 
individually by the computer. 

Ttie RGB monitor 

As shown in Figure 1 — a block diagram of the RGB 
high-performance, high-resolution Princeton SR-12 
monitor — the computer outputs digital data for each 
individual color gun along with a digital signal 
representing intensity A matrix interpolates the digital 
data into individual R, G, and B drive signals, which 
produce 8 colors-, black, green, red, blue, brown, cyan, 
magenta and white. (There's no error in the preceeding. 
While RGB should produce yellow, not brown, in a 
high-performance monitor such as an IBM, a Quadram 
HX-12, or a Princeton SR-12, the base color is brown, 
and the intensity-modified brown is yellow.) 

When the intensity bit is combined with the 
computer's RGB data in the monitor's color matrixing 
circuit, the resultant colors are: dark grey (intensified 
black), light blue, light green, light cyan, light red 
(which is the only red provided by some monitors), 
light magenta, yellow (a true yellow), and pure white (a 
super white). Altogether, 16 colors. 

Tiny dots 

But whether the monitor is mono or color, the 
average monitor is still 200 lines, so the apparent 
sharpness is determined by the size of each dot, and 



the smaller the dot, the sharper the apparent image. 

High-resolution monitors appear to be sharper than 
conventional high-performance monitors because the 
dot size is smaller. For example, the Quadram HX-12 
and Princeton SR-12 have a 0.31mm dot compared to 
IBM's 0.43mm dot size. Thus, the Quadram/Princeton 
characters appear sharper than those of the IBM 
monitor Unfortunately both Quadram and Princeton 
stretch the screen display to make the characters larger 
than they would appear when full -framed, which puts 
some of the display into the comers of the CRT — the 
last place you would want a high-resolution display 
because of reduced focus and convergence, and 
diagonal stretch caused by even minimal 
pincushioning. 

400 lines 

Within the limits of moderate cost, there is only so 
much resolution that can be attained from a 
conventional high-performance monitor. For a further 
increase in apparent resolution, we must still fill in the 
gaps in the display so the eye is tricked into believing 
the display has more information than is actually there. 
This is accomplished through a 400-line display 

Since the computer's normal character and graphics 
generators produce 200 lines per field, we obtain 400 
lines by generating artificial lines of information. The 
"extra" lines are positioned directly between the 
normal scanning lines in the normal "interlace" location. 
The inherent "bloom" of each dot blends the lines 
together, and the eye sees a continuous character. 
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FIG. 2— A DISPLAY as seen on the screen of a Quadram HX-12 
640 x 200 high-performance monitor shows that though the 
characters are "sharp as a tack" (for a color monitor) there is 
an illusion of unsharpness because of the space between the 
scanning lines. 

Figures 2 and 3, photographs from two high- 
performance, moderate-cost monitors, show how it's 
done. Figure 2 is from a Quadram HX-12, one of the 
highest performance 200-line monitors: By any 
standards, it is sharpl Figure 3 is the same display from 
the Princeton SR-12. Note that no scanning lines can be 
seen. While the edges of the characters displayed on 
the SR-12 are not as sharp as those of the HX-12, the 
SR-12s apparent sharpness is greater because the 
normal scanning lines are "filled in." 

A good question at this point, is "How can the SR-12 
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FIG. 3-THE SAME DISPLAY from a Princeton SR12 640 x 400 
high-performance monitor shows no spaces because an ad- 
ditional 200 lines repeating the same data has been inter- 
leaved with the original 200 lines. While the edges of the 
characters are not as sharp as those on the 200-line monitor, 
visually the display appears sharper and seems to have great- 
er resolution because there are no spaces between the scan- 
ning lines. 



get sufficient time to scan two lines in the conventional 
horizontal scanning period?" By using a device known 
as a seen doubter— A plug-in adapter board for IBM- 
compatible computers (see Fig. 4), 

It works this way The horizontal scan rate of the 
SR-12 monitor runs at a nominal 31.4 kHz, which is 
twice the conventional horizontal scanning rate of 15.75 
kHz. During the conventional horizontal scan period, 
the SR-12 scans two lines. But the computer still puts 
out its signal at 15.75 kHz: If fed directly to the SR-12, 
the single-line display would be spread over two lines 
and the screen would be a scramble of "garbage." 

That's where the scan doubler comes in. Instead of 
the computer's RGB signal being fed to the monitor; it is 
fed to the scan doubler, which contains two memory 
banks and an output switcher. The computer's first line 




FIG. 4— THE SCAN DOUBLER is a special adapter board that 
generates 400 lines of display from what is normally a 200-line 
screen. The computer's normal signal is fed into the lower 
jack instead of to a monitor. The synthesized 400-line display 
exits at the top connector to the monitor. 



of date is stored in the scan doubler's first memory 
bank. When memory is full, its data is output twice to 
the SR-12 at twice the normal horizontal scanning 
frequency, so two complete lines are scanned in the 
same time period of one standard scan; hence, the 
computer's first display line is scanned on two 
sequential monitor lines — scan line 1, and what we will 
call scan line R1 — for repeat line 1. 

While the monitor is scanning line 1 and R1 — each of 
which corresponds to a single line of date from the 
computer — the scan doubler's second memory bank is 
being filled by the computer with the second line of 
data. When the monitor is finished scanning the first 
line of date for the second time, the scan doubler 
switches its output to its second memory bank, which 
provides the data for monitor lines 2 and R2. 

As the scan doubler's second memory bank is being 
dumped into the monitor, the first memory bank is 
overwritten by the computer with the date for line 3 
and R3. 

By continuously switching its output between 
memories 1 and 2, the scan doubler creates a 400-line 
monitor display from only 200 lines of date. 

The visual effect is spectacular. The display has no 
visible lines,* it is continuous. 

Voodoo resolution 

Nothing stands still. If equipment has reached the 
stage beyond which there is no improvement in 
performance, then someone will invent improvements. 

For reasons we have mentioned earlier, a business 
computer display is more or (ess standardized at a 
maximum of 640 dots x 200 lines in order to put 
everything on the screen within the area of maximum 
definition. Naturally, if it were possible to fill each 
complete horizontal line end-to-end, and if it were 
possible to use the unused vertical lines at the top and 
bottom of the screen, theoretically the screen would 
resolve more dots. And that's precisely the assumption 
being used to create the illusion of even greater 
monitor resolution. Manufacturers are now starting to 
include the "phantom" data in the overall screen 
specifications, and we get claimed resolutions of 690 
dots, 900 dots, 360 lines, 480 lines. 

Yes, all that is possible, but not with conventional 
"business" computer equipment. Some specially- 
designed graphics and "text" adapters are capable of 
generating those seemingly unbelievable displays, but 
their common use is somewhere down the road. We'll 
cover them when they are generally available and cost- 
effective. Meanwhile, keep those magic figures in mind: 
640 x 200 and 320 x 200. For "medium resolution," 
multi-color displays, a 320 x 200 resolution is 
required. And though we call that "medium" resolution, 
it is actually high resolution for color, because the so- 
called high resolution display of 640 x 200 is used for 
only two colors, which happens to be monochrome 
(black-and-white is two colors, as is any monochrome 
display). Presently within the constraints of moderate 
costs, we cannot generate higher multi-color resolution 
than approximately 320 x 200 lines unless we 
artificially create a 400-line display through the use of a 
scan doubler. -^CD^ 
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TABLE 1 



AO— Toreador 

BO— William Tell 

CO— Hallelujah Chorus 

DO — Star Spangled Banner 

EO— Yankee Dookle 

A1 — John Brown's Body 

B1— Clementine 

C1— God Save the Queen 

Dl — Colonel Bogey 

E1— Marseillaise 

A2— America, America 

B2 — Deutschland Laid 

CZ— Wedding March 

D2— -Beethovenls 5th 

E2 — Augustine 

A3— O Solo Mio 

B3 — Santa Lucia 

C3— The End 

D3 — Blue Danube 

E3— Brahms' Lullaby 

A4— Hell's Bells 

B4 — Jingle Bells 

CA-^La Vie en Rose 

D4— Star Wars 

E4— Beethoven's 9th 

F1 — Westminster Chime 

F2— Simple Chime 

F3— Descending Octave Chime 



How it works 

As we can see from the ringer 
schematic in Fig. 1, the heart of 
circuit is ICf , General Instrument's 
AY-3-1350 melody-synthesizer IC. 
Since power consumption is ex- 
tremely low in the standby mode, 
the entire circuit can be powered 
by a single 9-volt transistor-radio 
type battery. IC2 is aTCM1512 tele- 
phone ring detector IC that is 
powered by the telephone line. 

The circuit's operation begins 
when 1C2 senses a ring pulse on 
the telephone line. The detector 
(internally) rectifies the ring signal 
and then outputs a voltage to relay 
RY1 (a SPST reed-type relay with 5- 
volt contacts), causing its contacts 
to close. That pulls pin 12 (the on/ 
off control) of I CI low (logic "0"), 
causing it to output a signal — the 
selected tune — to transistor am- 
plifier Q2. The amplified signal is 
then fed to the speaker. 

The melody continues to play ei- 
ther until the tune is finished (at 
which time ICI returns to the 
standby mode), or until someone 
takes the phone off the hook. Tak- 
ing the phone of the hook discon- 
tinues the ring pulses to IC2, 
which opens RY1. When the relay 
contacts open, pin 12 of ICI goes 
high, returning the circuit to the 
standby mode to wait for the next 
incoming phone call. 



When connecting the circuit to 
the telephone line, it's a good idea 
to use a meter to distinguish the 
positive side of the line from the 
negative. That's important for 
proper operation. Pin 1 is the 
positive (tip) input and pin 8 is the 
negative (ring) input, as shown in 
Fig. 1- 

The desired tune is selected 
using two double-pole, 6-position 
switches, 51 and S2. Each tune is 
assigned a letter/number com- 
bination. To select a tune, dial the 
switches to the combination that 
corresponds to the tune desired as 
shown in Table 1. For instance, if 
the theme from Star Wars is desir- 
ed, S1 is dialed to "D" and S2, to 
"4." 

All components are available 
from a wide range of sources (in- 
cluding Radio Shack). Potentiome- 
ter R1 controls the pitch of each 
note, while R2 is used to set the 
speed at which the tune is played. 
Therefore, each can be set to satis- 
fy personal taste (which is what the 
circuit is all about). — John P. Key- 
erleber R-E 
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"In Jus t A F e w Day s, I'll Show You How To Do 

REAL MATH 



*a n= 1 
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dx 



INTRIGUED BV CALCULATORS TThen you can 

step up yourmath skills fasti Use my new method in 
guidebook form. Its called CALCULATOR 
CALCULUS. This space-travel spinoff is sure-fire, 
so it has a simple guarantee — just return it for an 
immediate refund if you are not astounded at the 
problems you're so'uimj with it! 

But the point Is - you won't want to send it back. 
Fur this is the easiest, fastest shortcut ever! The day 
you receive your copy in the mail you'll want to put 
it to work. It's that exciting and helpful. 

My name is Dr. George McCarty, I teach math at 
the University of California. I wrote this guidebook 
to cut through the confusion, I guide you with 
examples you follow step-by-step on your calculator 
— you do simple exercises — then you solve practi- 
cal problems with real precision! 

POWER METHODS, Nwd to evaluate lunctions, areas, 
volumes — solve equations — use curves, trig, polar coor- 
dinates — find limits for sequences and series? It's all here! 

If you're En the biological, social or physical sciences, 
you'll be doing Oessel functions, carbon dating Gcmpertz' 
growth curves, hall-life, future value, marginal costs, 
motion, cooling, probability, pressure — and plenty more 
(even differentia] aquations). 

Important numerical techniques? Those algorithms are 
here, too; rational and PadE approximation, bracketing, con- 
tinued fractions. Euler's method, Heun's method, iteration 
functions. Newton's method, predie tor-corrector, successive 
substitutions, Simpson's method and synthetic division. 

LOOK AT WHAT USERS SAY: Samuel C. 
McCluney, Jr., of Philadelphia writes: 
"CALCULATOR CALCULUS IS GREAT! For ten 
years /. have been trying to get the theory of calculus 
through my head, using home-study courses. It was 
not until I had your book thai it became clear what 
the calculus was all about. Now I can go through the 
other books and see what they are trying to do. With 
your book and a calculator the whole idea becomes 
clear in a momerit, and is a MOST REFRESHING 
EXPERIENCE. ^program some of the iterative prob- 



On Your Calculator!" 
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hook.. .lots of exercises,,. very clearly written and 
makes for easy reading." 

Tektronix Engineer Bill TemplcUm says "CALCU- 
LATOR CALCULUS is the best, most clearly written 
hook I have seen for improving vour math skills." 

I WANT YOU TO DO THIS. Get my complete 
kit, with a TI-35 calculator, plus its 200 p. Student 
Math Book, AND the guidebook, ALL for $44.95 
(for shipping to USA add 52, or S5 by AIR; Foreign 
$5> or SlO AIR; in Calif, add $2.70 lax). 

If you already have a scientific calculator, you 
cart invest in the guidebook, 'CALCULATOR 
CALCULUS, for only U,S. S19.95 (to USA or 
foreign: add 5l for shipping, or £4 by AIR: in Calif, 
add 51.20 tax). 

As pennywise Ben Franklin said, "An invest- 
ment in knowledge pays the best dividends, GET 
STARTED NOW— Tax deductible for professionals. 

MONEY-BACK GUARANTEE! Send for it to- 
day. Be sure to give me your complete mailing ad- 
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Understanding memory IC's 
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THERE S NO DOUBT THAT THE ELEC- 

tronic superstar of the 1980's is the 
computer. People are buyingthem 
like umbrellas in a rainstorm, 
whether they need them or not. In 
what has to be the classic case of 
consumer brainwashing, the pub- 
lic has been convinced that the list 
of life's basic necessities now in- 
cludes a 64K memory. Well, it just 
ain't so! 

There's a lot more to electronics 
than just computers. Died in the 
wool "hardware hackers" like you 
and me should Sook at computers 
the same way we look at any other 
piece of electronic equipment — as 
"hardwired databooks." 

Understanding a few of the 
techniques used in putting those 
machines together can go a long 
way in solving problems that show 
up in our own designs. The nice 



part about dealing with computers 
on that level is that you don't have 
to buy one. All you really need is a 
good databook that describes 
computer circuitry and explains its 
operation. 

Computers are heavily memory- 
dependent machines, and plenty 
of design time has gone into de- 
veloping memory techniques that 
are as efficient as possible. Memo- 
ry can make your life on the bench 
a lot easier as well, so it's definitely 
worth the time to take a good look 
at memory devices. 

Computers use both ROM, 
(Read-Only Memory) and RAM 
(Random-Access Memory). We'll 
start with the RAM since it's a lot 
more fun to play around with your 
own data. (We'll talk about ROM in 
a future discussion.) 

RAM comes in two flavors — 
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static and dynamic. The difference 
between the two has to do with 
how data is stored. Static RAM will 
hold data as long as its powered 
up, while dynamic RAM must be 
refreshed every so often. But be- 
fore we get into the details, take a 
look at Fig. 1, a block diagram of a 
typical static RAM. 
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Static RAM 

There are three main parts to the 
static RAM IC: The memory-cellar- 
ray; the address decoders, and the 
input/output (I/O) block. The 
heart of the device is the memory 
array (a matrix of storage cells). 
Each cell is capable of storing one 
bit of data (either a one or a zero). 
The actual construction of the cell 
depends on the logic being used, 
but the basic idea is the same for 
all families. 

Figure 2 shows the basic storage 
principle; two inverters are set up 
as a simple latch with switches at 
the outputs to control read and 
write operations. The cells are ar- 
ranged in a matrix. The number of 
rows and columns in the matrix are 
what determine the size of the 
memory. 
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When you want to do something 
to one ceil, you put the address on 
the address bus, and the row and 
column decoders are used to 
close the switches surrounding 
the cell you've selected. The thing 
to note here is that as long as any 
cell remains unselected, it's not 
connected to anything; and what- 
ever data you have there will stay 
there. 

The same operation that picks a 
particular cell also connects it to 
the I/O logic in the IC, giving you 
the option of reading or writing 
data to that cell. Reading is simple 
because merely selecting the ceil 
connects it to the I/O block and 
the data that's there to be read. 

Of course, the data from that 
cell has to be conditioned before it 
can be used in the real world, 
since the inverters used in each 
cell won't have enough punch. 
That conditioning takes the form 
of an amplifier called, naturally 
enough, the sense amplifier. That 
amplifier has a very high input-im- 
pedance so it doesn't load down 
the cell and run the risk of glitch- 



ing the data that's already stored 
there. 

Writing new data into memory is 
just as simple; select the location, 
set up the data, and then flash a 
write pulse to the IC. The "nuts 
and bolts" of it is really no different 
from writing to a home-made 
latch. Since the two outputs of the 
storage cell will always be op- 
posite in sense (remember that it's 
just a simple latch), a write opera- 
tion is accomplished by grounding 
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the column decode lines. 

Figure 3 is a simplified represen- 
tation of what happens. To keep 
the design of the device as simple 
as possible, the column lines are 
used to carry the cell outputs to 
the I/O block. Data is read off one 
line, but both lines are needed to 
write. If you want to store a zero, 
you ground the a line and for a 
one, ground the b line. 

The I/O block has a few other 
jobs to do as well. It selects the 
line that is to be grounded during a 
write, and it also has the circuitry 
that controls the overall status of 
the IC. How extensive the block is 
depends on the particular memo- 
ry you're using. Most RAM's have a 
chip enable pin that will let the out- 
puts be three-stated. That is impor- 
tant if you have several memories 
sharing the same data. 
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What other kinds of "goodies" 
you find in the I/O block depends 
on the logic technology the mem- 
ory is using. CMOS memories 
have a low-power mode that lets 
you "put the chip to sleep," while 
saving all data. Some of the memo- 
ries we'll be looking at need as 
little as 1 \iA (or less) to save data! 
That should bring all sorts of bat- 
tery-backup schemes to mind. 
(You can be sure that we'll get into 
that in some detail in a future dis- 
cussion, but for now, let's stick to 
memories.) 

Memories that are organized to 
handle more than one bit at a time 
(256 x 4, 512 x 8, etc.) have to 
have a separate memory matrix for 
each data line. A 256 x 4 memory 
will be four arrays deep, and each 
of them will have its own set of I/O 
circuits. When you get to the point 
where you are stacking things 
eight layers deep, the design is 
getting really hairy and, as you 
would expect, it shows up in the 
price. That's why a 2048 x 1 memo- 
ry is a lot cheaper than a 256 x 4. 
The total storage is the same but 
the complication of the internal 
design is much greater. 

Static RAM's are easy to use; 
most modern designs are really 
forgiving of the screw-ups that al- 
ways manage to show up during 
breadboarding. When you start 
talking about dynamic RAM, 
however, all notions of friend- 
liness have to be thrown out the 
window. 



Dynamic RAM 

Because of the way a dynamic 
RAM stores data, it can be a night- 
mare to use: Instead of nice stable 
inverters, it uses a single capaci- 
tor... and nothing else! (See Fig. 4.) 
Since the leakage time is usually 
measured in microseconds, some 
scheme is necessary to make sure 
that the data stored in memory 
stays put. That problem is solved is 
by periodically rewriting the data 
in each cell. That process, called 
refresh, is handled by the sense 
amplifier that's connected to each 
column. 

When a row and column are se- 
lected, the first thing the sense 
amplifier does is to read the data 
from each cell in the row and then 
write it back in. Since only one 
column is selected, only that cell 
has its output channeled to the 
data bus. Every read, then, re- 
freshes the entire row. Modern 
RAM has built-in circuitry to re- 
fresh the entire IC during a read, 
and a whole row can be refreshed 
by just addressing it. However, 
that doesn't make refreshing any 
better — just a little bit easier! 

Many popular dynamic RAM's 
use the same pin for both row and 
column addressing. Two control 
pins — the row and column 
strobes — are used to tell the RAM 
which addresses are on the bus. 
It's still up to us, however, to make 
sure that the right stuff is at the 
right place at the right time. 

Figure 5 is a block diagram of a 
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dynamic RAM and if you study it 
you'll be able to see how its pins 
relate to each other. Keep in mind 
that there's plenty of detail in the 
IC that has not been drawn in. If 
you're morbid enough to want to 
get into the anatomy of a dynamic 
RAM, you can find a complete di- 
agram in any good databook. (You 
might also drop me a line and give 
me your reason.) 

The question that should come 
to mind at this time, however, is: 
Why in the world would anybody 
decide to use dynamic, rather than 
static, RAM? The answer is sim- 
ple — it makes more economic 
sense: Because the cells are small- 
er, you can stuff more of them into 
the same size IC. That means that 
more memory is available for a lot 
less money. 

By now you probably know 
more than you ever wanted to 
know about what goes on inside 
RAM. ..and believe me when I tell 
you that there's a lot more we 
could talk about. But, being prac- 
tical minded, let's end the whole 
discussion here. After all, what 
we're interested in is not so much 
how those things work, but how 
we can use them. 

Over the next few months we'll 
see how memory IC's can cut 
"brain-blasting" circuit hassles 
down to nothing, and we'll also 
design some circuits that you can 
adapt for your own purposes. 
You'll find that memories are good 
for a lot more than just remember- 
ing! And if you want to use huge 
amounts of memory, we'll design 
refresh circuitry that can not only 
handle any amount of memory 
you want, but is completely trans- 
parent as well. 

So that you can get ready for it, 
let me remind you of a short coroll- 
ary to Crossblatt's 18th rule: Get it 
in writing. In other words, pick up 
a databook containing the specifi- 
cations for both sfaf/cand dynamic 
RAM. The timing diagrams are in- 
valuable design aids and are sure 
to prove their worth since there 
won't be room to print them in the 
column. You'll find that having 
well-drawn timing diagrams in 
front of you as you're working is 
the only known cure for the drea- 
ded memory disease known as 
"electronic amnesia" or, more 
technically, "silicon senility." R-E 



4^ 



nMntosh 

STEREO CATALOG 
and FM DIRECTORY 

Get all the newest and latest information on the new 
Mcintosh stereo equipment in the Mcintosh catalog. In 
addition you will receive an FM station directory that 
covers all of North America. 




O C C?C50 O 
O t 




Mcintosh Laboratory Inc. 
East Side Station P.O. Box 96 
Binghamton, N.Y. 13904-0096 



RE 



NAME 



I 

| ADDRESS 

I 



CITY. 



. STATE. 



_ZIP 



If you are in a hurry for your catalog please send the coupon to Mcintosh. 
For non rush service send the Reader Service Card to the magazine. 



CIRCLE 67 ON FREE INFORMATION CARD 



ua 



li+one 



MONTHLY SPECIALS 

MINIMUM ORDER $35.00 



MEMOREX T120 VHS 

BBSfe, VIDEO CASSETTE 

529 
EA. 




No. Q20 



MINIMUM 12 
(MULTIPLES OF 12) 




VIDEO TAPE 
STORAGE BOX 

(FOR VHS 
FORMAT) 



90 



EA. 



No. Q47 MINIMUM 48 



XLMMKIU 

PHONO CARTRIDGE 




WITH STYLUS. 
MOUNTING HARDWARE 



AND DISPLAY BOX 



No. Q48 



.90 

EA. 



WE SELL TO THE DEALER ONLYI 
C.O.D. ORDERS - 800-431-2490 

FOR FULL LINE 164 PAGE CATALOG 

PLEASE USE BUSINESS CARD 

OR LETTERHEAD 



QUAL1TONE INDUSTRIES INC. 

DEPT. C - 696 LOCUST ST. - BOX 214 
MT. VERNON. NEW YORK 105S2 




fS LEARN 
/ COMPUTER 
REPAIR 

Train at rmcne in spare time , , , 
No previous experience needed 
Sales of small computers are 

P running over a billion dollars a 
year, Thai's why a whole new 
business is starting up — 
devoted entirety lo small com- 
puter repair And right now is 
the lime to get in on the 
ground floor— either working 
for someone else or fn your 
own cornpuler repair 
business. 
« ! Start making money in electronics 
No need to qui! your job. change your dariy routine or take 
time From Family responsibilities. And you don't waslt? 
lime going to and from class because you train at home in 
spare time. TnelCS Microcomputer 
Repair Course is designed for 
beginners — people wilh no previ- 
ous experience who wan) to get 
started fast And you should be 
ready for an enlry-leuel job 
repairing small computers even 
before you finish this course. 

Experts show you what to do... 

how to do it! We start you fast with 
Ihe basics, and everything is 
explained in easy-to- understand 
fanguage complete 
with plenty of dia- 
grams and 
drawings 




YOU ■: ■:. -_'i V'J 
liUi-rcijarocciLiar 
trainer, digital 
V.O.M, and much 
mere included 
with courier 



SEND FOR FREE FACTS! 




School of Computer Repair, Depi deoie 

Scranton. Pennsylvania 18515 
Send free lads and color brochure telling how I can get 
inlo computer repair at home in my spare time. No obliga- 
tion. No salesman will call. 



Cily'Stile'Zip 



1 -n 



m 
oo 
u 
c 
> 

J3 

< 

to 

CO 



95 



State Of 
Solid State 



High power FET's 




ROBERT F. SCOTT, 

SEMICONDUCTOR EDITOR 



a 

z 

D 

r 

5 

u 
_] 
JJ 

5 
3 



16 



UNTIL A FEW YEARS AGO, FET'S COULD 

handle only about 1 watt and, 
therefore, could not compete with 
SCR's or bipolar power devices. 
That's because, as shown in Fig. 1, 
the planar technology used has 
the drain, gate, and source on the 
top surface of the die. 



BATP+Vq 



DRAIN 




FIG. 1 



High-power devices require rel- 
atively large metalized terminals to 
handle the high drain and source 
currents. Therefore, for increased 
power-handling capacity, the die 
size must be increased. Unfor- 
tunately, increasing the size results 
in high inter-electrode capaci- 
tances that severely limit the high- 
frequency response of the device. 
Further, the high current traveling 
through the narrow lateral channel 
develops a significant voltage drop 
(producing a correspondingly 
high on resistance). 

However, about seven or eight 
years ago, a new technology 
aimed at increasing the current 
density of the MOSFET was de- 



veloped. In that structure (dubbed 
VMOS), the gate and source are 
side-by-side on the top surface of 
the die, while the drain is on the 
bottom. 

Impurities are added (by a pro- 
cess called doping) to an epitaxial 
(single crystal) layer of silicon to 
promote vertical current flow. In 
addition, some versions of the 
VMOS device have a V-shaped 
notch etched through the source 
and channel regions to enhance 
vertical current flow. 

Enter TMOS 

The TMOS name identifies the 
technology of Motorola's vertical- 
channel MOSFET's. Its structure is 
illustrated in Fig. 2. The unique 
TMOS design, with thousands of 
"source" sites connected in paral- 
lel on a single die, makes possible 
a very short vertical channel that 
carries heavy currents, but still has 
a low ON-state voltage drop. A 
polysilicon gate material enhances 
switching speed, while an oxide 
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layer electrically isolates the gate 
from the source. 

The input resistance of TMOS 
devices is extremely high — 10 9 
ohms — resulting in a leakage cur- 
rent of only a few nanoamperes. 
Source-to-drain current is con- 
trolled by applying a positive volt- 
age to the gate that's just slightly 
higher than the gate-to-source 
threshold voltage, V CS(thr The 
graph in Fig. 3 shows the transfer 
characteristics for Motorola's 
MTM5N35/40 devices, which is 
typical of N-channel, enhance- 
ment-mode FET's. 

The extremely high input-im- 
pedance and the relatively low 
gate-drive voltage requirement 
make the TMOS ideally suited for 
control of high-power directly 
from low-level CMOS and TTL log- 
ic circuits, if enough current is 
supplied to charge the input ca- 
pacitance, C iss . 

The TMOS FET has inter-elec- 
trode capacitances — gate-to-drain 
(C d ), drain-to-source (C ds ), and 
gate-to-source (C gs ) — similar to 
those of a triode vacuum tube. The 
input capacitance is C iss = C gd + 
C gs ; output capacitance, C oss = 
C„ H + C He ; and the reverse trans- 
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FIG. 4 

fer capacitance, C rss = C d . Figure 
4 shows the relationship Detween 
those capacitances, which are a 
function of the drain voltage. 

The input capacitance of a 
MOSFET is important and must be 
considered in circuit design. On a 
transient basis, gate current flows 
to charge C jS5 before the gate gains 
control over drain current. The 
driving (or generator) impedance, 
R gen , and C iss affect the switching 
speed. The lower R the faster 
the switching speed. 

For additional information on 
TMOS technology and device 
characteristics, refer to Motorola's 
20-page Power MOSFET Selector 



Guide and Cross-Reference 
{SC56, Rev. 5). Request your copy 
from Motorola Semiconductor 
Products, PO Box 20912, Phoenix, 
AZ 85036. 

RCA Solid-state product guide 

The Solid-State Devices Product 
Guide is a new 56-page publica- 
tion covering basic descriptions of 
RCA's extensive product line of 
solid-state devices. It includes 
power MOSFET transistors and ul- 
tra-fast recovery rectifiers (two 
new additions to RCA's family of 
semiconductors). 

Other selections include bi- 
polar power-transistors, thy- 
ristors, IR emitters, injection 
lasers, linear and digital logic IC's, 
microprocessors, and numerous 
other devices. The guide sum- 
marizes the devices in each prod- 
uct category and highlights their 
pertinent features and applica- 
tions. 

Single copies of the Solid-State 
Devices Product Guide (No. 
SPG-201M) are available from RCA 
distributors and from RCA, Solid 



State Div., Route 202, Somerville, 
NJ 08876 or by calling toll-free 
number (800) 526-2177. 

Low bias-current op-amps 

The 1346 and 1347 are two new 
high-performance op-amp IC's 
that combine JFET and bipolar 
technologies with dielectric isola- 
tion to provide superior AC and 
DC characteristics. Their 2-MHz, 
unity-gain bandwidth and 7 V/jjls 
slew rate make them ideal for such 
applications as high-impedance, 
high-performance buffers, preci- 
sion track/hold amplifiers, and 
long-term precision integrators. 

Available in TO-99 packages, the 
1346 and 1347 are specified over a 
temperature range of 0°C to 
+ 75°C, while the 1346-01 and 1347- 
01 are specified for the -55°C to 
+125°C temperature range. Each 
unit features ± 250 mA bias cur- 
rent, ± 0.5 millivolt maximum off- 
set, 2u.s settling to ± 0.1%, and 300 
millivolt maximum power con- 
sumption. — Teledyne Philbrick, Mi- 
crocircuits, Allied Drive at Route 
'i28,Dedham,MA 02026 . R-E 
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Servicing electronic test equipment 



EVERY NOW AND THEN, WE ALL FEEL THE 

need to check up on some of our 
test equipment. (Nagging doubts 
about the accuracy of test instru- 
ments are bound to crop up ever 
so often.) Contrary to what you've 
been led to believe, verifying the 
accuracy of test instruments is 
really a simple task — although that 
can't always be said for repairing 
them. 

Perhaps the easiest measuring 
devices to check and repair are 
VOM's (volt-ohmmeters) and 
DVM's (digital voltmeters)— the 
most basic and widely use test in- 
struments in any collection. Once 
you know that your basic instru- 
ments are working accurately, you 
can go a long way in repairing 
other equipment as well, so let's 
start there. 

Meter repair 

There are several ways to verify 
voltmeter accuracy. The quickest is 
with a known voltage source (bat- 
teries). A new battery, even the 
common Leclanche (dry cell), has 
a relatively stable voltage — close 
to 1.56 volts — if it hasn't been 
used. A mercury cell is a better 
voltage source in test procedures 
where a reference is needed; it 
will hold its open-circuit voltage 
for an amazingly long time. Vari- 
ous voltages are available in mer- 
cury cells, so check to make sure 
that you're getting exactly what 
you want. 

Let's assume that we are using a 
standard dry cell, whose voltage is 
usually around 1.56 volts. In check- 
ing your meter's accuracy, set it to 
the voltage range and apply the 
dry-cell voltage directly to the 
meter's input. If the meter indica- 
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tion agrees with the reference 
(1.56V), then it's a safe bet that 
range is OK! If not, then you'll 
have to find the voltage-divider 
network, locate the resistor that's 
causing the problem, and replace 
it. 

A word of warning: The resistive 
elements in a meter are wire- 
wound, precision types— so re- 
placements should be the exact 
values specified. Also, the re- 
sistors called for are usually not 
standard values; that can be han- 
dled by paralleling several re- 
sistors to obtain the value needed. 

You can also check the higher 
meter ranges to make sure that the 
resistors in the voltage-divider 
network have not changed in val- 
ue. To check higher ranges, re- 
move the back of the meter and 
locate the divider network, using 
the schematic of your unit. 
Change the meter setting to the 
next higher range and apply the 
reference voltage to the point that 
corresponds to the input of to that 
range. 

If your unit is a DVM, the read- 
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ing will be about .156, because of 
its 10 x ratio. Analog meters, on 
the other hand, may show a 
slightly reduced voltage. However, 
a difference of a few microvolts in 
both cases is OK. 

In checking the resistance 
ranges, set the switch to ohms and 
check the swing of the needle to 
see that it travels all the way over 
past zero and then swings back 
freely. If it sticks anywhere, look 
out; you've got a problem! 

One thing that makes the nee- 
dle stick is "foreign matter," a 
small piece of iron, for example, 
lodged in the small gap between 
the coil and the core. Such objects 
physically impair the swing of the 
needle, or block it by getting 
caught up in the field around the 
movement's magnetic core. Care- 
fully take the face plate off the 
meter and look inside the gap with 
a jeweler's loupe or strong magni- 
fying glass. 

The chances are you will be able 
to spot the obstruction. If so, take 
a small piece of tape, and carefully 
slip it into the gap; you should be 
able to catch particles on the sticky 
side. Caution: Never use a high- 
pressure air hose to remove tiny 
particles around the movement. A 
high-pressure air hose will scatter 
parts all over the bench and the 
meter will never be the same. 

Signal-generator repair 

Signal generators are probably 
the easiest instruments to check 
(and the hardest to fix). To check 
them, all you need is a radio! Sim- 
ply zero-beat the signal generator 
with a broadcast station's carrier: 
Connect the signal generator to 
the receiver's antenna terminals 



and set the unit's attenuator to a 
low output. Tune the receiver to a 
station of known frequency. 

Now vary the generator fre- 
quency in the direction of the sta- 
tions carrier frequency. You 
should hear a descending or as- 
cending tone, depending on 
whether you're headed toward or 
away from the carrier frequency. 
As the generator frequency nears 
that of the carrier, the tone will 
fade and, at some point, com- 
pletely disappear. The tolerance of 
the calibration should be held to 
within ±5 cycles of the assigned 
carrier frequency. (I've had to 
wrestle with a few that wouldn't 
reach that tolerance.) 

If you can get your hands on a 
communication-type receiver, you 
can check several other things. By 
tuning to the fundamental fre- 
quency, you can use the second 
harmonic, 1250 kHz, 2950 kHz, and 
so on, to get a more accurate in- 
dication. 

Similarly, a TV station's video 
carrier may be used. Here the ob- 
ject is to set the generator for the 
lowest number of "bars" on the 
screen. Simply follow the same 
hookup procedure used with the 
radio receiver, and watch the 
number of bars on the screen. 
When you reach the point where 
the least number of bars are 
shown, you're right on the sta- 
tion's frequency. 

Often, signal generators {like 
the one in Fig. 1) have a built-in 
crystal, sometimes on 4.5 MHz, 
etc, which can be used for check- 
ing. Others have 1,000 kHz (1.0 
MHz) crystals, which can be used, 
by checking for "birdies" every 1.0 
MHz. If a signal generator is badly 
off, (which seldom happens) you 
can reset it. Look in the owner's 
manual for the location of the trim- 
mer capacitors for the different 
bands. 

You can also tune in WWV (the 
standard time and frequency sta- 
tion) on 2.5, 5.0, 10.0, and 15.0 
MHz. For audio checks, the tone 
modulation is the standard 440 Hz, 
which can be very handy. Follow 
the calibration procedure to the 
letter, especially the adjustment 
sequence. Doing so will make the 
job a breeze. 

In addition, lower frequencies 
can be checked using harmonics. 



For example, you can check 1.25 
MHz (1250 kHz) by beating its sec- 
ond harmonic against 2.5 MHz 
from WWV, or some other source. 

Oscilloscope repair 

Oscilliscopes can be checked 
using a squarewave audio signal. 
That is done by feeding the 
squarewave signal to the input of 
the vertical amplifiers, and watch- 
ing the display for signs of round- 
ing corners, or any other distor- 
tion. If the display shows a good 
clean squarewave, those stages 
are all OK. But if they're not, the 
trouble is most likely in the coup- 
ling capacitors! I speak with the 
voice of experience. (I've fixed 
many old scopes in the past.) R-E 
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INTERMITTENT STARTING 
I've got an RCA CTC 68 that's giv- 
ing me the fits. Sometimes it starts, 
sometimes it doesn't. When it fails to 
start, I hear a squeal, and then the 
circuit breaker trips. I've changed 
the two SCR's and diodes CR401 and 
CR402.—CM., Franklyn, KY 

The solder connections under 
T401, 402, and 405, especially T405, 
have been known to give a great 
deal of intermittent problems. I 
would also not overlook the pos- 
sibility of an intermittently open 
filter capacitor. 

HOT SET 

On a GE 10HD chassis, I have bot- 
tom foldover and poor linearity. The 
vertical tube and the linearity con- 
trol both run too hot. The oscillator 
grid reads - 25 volts instead of the 
-35 volts I should have.—R.D., 
Greenville, SC 

I would be more interested in 
the reading on the output grid. If 
that is too low, the output section 
of the twin-triode tube will draw 
too heavily, accounting for all that 
heat. My first suspect would have 
to be the coupling capacitor, C203, 
followed by the grid return re- 
sistors. R-E 
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PLANO, TEXAS 75086 
(TEXAS) 214-985-1842 
(CALIF.) 818-3 07-5409 

130 VWCH STEREO POWER AMP KIT S79.95 

120 W/CH MOSFET POWER AMP KIT 75.95 

LOWTtM PREAMP KIT 32.95 

SUPER CLASS A STEREO PRE-AMP KIT ... , 75,95 

20 W/CH STEREO AMP WITH CASE 71.95 

20 STEP POWER LEVEL INDICATOR KIT. . . . 32.95 

5W 1C AMP KIT 17.95 

0-50V 3A POWER SUPPLY 19,g5 

0-18V 10A POWER SUPPLY 29.95 

DIGITAL DESIGNER KIT 69.96 

17x6.5x12... $34.95 
RACK MOUNT CABINET 1 5.5 X 5.5 y. 9 . . . 24.50 

11.6x1.75x7. .14.95 

LOGIC PROBE $25.85 

LOGIC PULSER 32.95 

DESOLDERING TOOL DT-200 12.95 

MINI-DRILL WITH STAND 45.00 




TERMS: ALL PRICES SUBJECT TO CHANGE 
WITHOUT NOTICE. ALLOW TIME FOR UNCERTI- 
FIED CHECKS TO CLEAR. MASTERCARD-VISA 
ADO 3%. TEXAS RESIDENTS ADO 6.125% SALES 
TAX. MINIMUM ORDER $15.00. ADD 10% or $3.50 
MINIMUM FOR SHIPPING. 
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EQUIPMENT REPORTS 



continued from page 81 



of 1 megohm, circuit loading 
should be minimal in most cases. 
The DM-10 is protected against ex- 
cessive voltage to 500 volts DC and 
350 volts AC on the 200 mV range. 
On the higher ranges, the protec- 
tion ratings are twice those fig- 
ures. 

The AC voltage accuracy specifi- 
cation is ±1.2%, +1 digit. The in- 
put impedance is 450 kilohms in 
the AC-volts mode, and the meter 
is protected up to 500 volts AC or 
DC. 

The accuracy specifications for 
the resistance mode should also 
please any hobbyist: ± 1%, +3 
digits is the worst-case specifica- 
tion. The open-circuit voltage is 
less than that needed to turn on a 
semiconductor junction, so you 
can make some in-circuit mea- 
surements without sacrificing ac- 
cu racy. 

The accuracy of the meter in the 
DC current mode is ±1.2%, +1 




Get this 
catalog 
to SAVE 
MONEY! 
It's free! 



Quality Crystals Available for 

Communications Industry 
Marine VHF Scanners 
Amateur Bands CB Standard 
Microprocessor CB Specials 

"Just One or Hundreds" 

Our low prices result from mod- 
ern equipment and technology, 
efficient trained employees, and 
low sales costs. Call us. 

JAN CRYSTALS 



JBN 

CRVSTBLS 



I I 



P.O. Box 06017 
Ft. Myers, FL 33906 
Call (813) 936-2397 



digit. Overload protection is 
provided by a 800-mA, 250-volt 
fuse in that mode, and the voltage 
burden is 325 mV. 

The final mode of the DM-10 is 
its diode-test mode, which lets 
you quickly test semiconductor 
p-n junctions. The maximum 
open-circuit voltage is 3.2 volts, 
and the maximum current is 1.2 
mA— just enough to dimly light a 
standard LED. 




The manual 

The manual we received with 
the DM10 was not what we'd nor- 
mally expect from Beckman. 
While that manual did contain ac- 
ceptable operating instructions 
and a specifications sheet, it did 
not have any calibration instruc- 
tions, parts list, or circuit sche- 
matic. In fairness, we should point 
out that our manual was only a pre- 
liminary copy. We hope that the 
finished manual is much more in- 
formative. 

The DM10 may not have all the 
features you want: It does not in- 
clude an audible continuity 
beeper, a high-current range, a tilt 
stand, or autoranging, for exam- 
ple. However, even without those 
features, it is a good, basic meter 
for most hobbyists. The meter 
should also be at home in a techni- 
cians toolbox — its small size 
makes it ideal for field work. Per- 
haps the best feature of the DM70, 
however, is its price, which is just 
$39.95. Beckman was able to keep 
the price down by not including 
the "extra" features that we men- 
tioned. They also kept manufac- 
turing costs down: Most of the 
circuitry is contained on a VLSI 
analog-to-digital converter chip, 
and all of the circuitry— including 
the switch contacts — is contained 
on a single PC board. R-E 
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MARKET CENTER 



FOR SALE 



CABLE-TV Secrets — the outlaw publication the ca- 
ble companies tried to ban, HBO, Movie Channel, 
Showtime, descrarnblers. converters, etc. Sup- 
pliers list included. $8.95. CABLE FACTS, Box 711- 
R, Pataskala, OH 43062. 

RESISTORS HW&^WS% 3 cents. 1%mata1films, 
precision custom wirewounds, $1.00 refundable to: 
JR INDUSTRIES, 5834-B Swancreek, Toledo, OH 
43614. 

FREE catalog featuring scanner accessories, car- 
rier's u bear rier detectors, voice scramblers, unusual 
kits. CAPRI ELECTRONICS, Route 1R. Canon. GA 
30520, 

THE Intelligence Library— Restricted technical in- 
formation & books on electronic surveillance, sur- 
veillance-device schematics, lock-picking, in- 
vestigation, weapons, identification docu- 
ments, covert sciences, etc. The best selection 
available. Free brochures. MENTOR, (Depi. Z), 
135-53 No. Blvd., Flushing. NY 11354. 

CABLE-TV equipment, tunable notch filters for 
"beeping" channels. Information $1.00. DK VIDEO, 
TO Box 63/6025, Margate, FL 33063. 

RECONDITIONED test equipment. SI. 00 for cata- 
log. JAMES WALTER TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94306. 

DIGITALKER Speech Synthesizer has 136 word 
vocabulary. Interfaces with parallel port of your com- 
puter. PCB and plans $12.00. JIM RHODES, INC., 
1025 Ransome Lane, Kingsport, TN 37660, 

WHOLESALE F-59 cable connector 580.00/1000. 
Free MATV catalog, S.A.S.E. (212) 897-0509, 
D&WR, 68-12 110 Streel. Flushing, NY 11375. 

TI-99/4A software/hardware bargains. Hard-to-find 
items. Huge selection. Fast service. Free catalog. 

DYNA, Box 690. Hicksville, NY 11801, 

WANTED: RCA, Cunningham, Western Electric, 
Genalex, Telefunken. GE. Sylvan ia, Mcintosh, Mar- 
antz, Altec, JBL, Tannoy: Tubes, amplifiers, speak- 
ers. (713) 728-4343. MAURY, 11122 Atwell, 
Houston, TX 77096. 

TUBES, new, unused. Send self-addressed, stamp- 
ed envelope for list. FALA ELECTRONICS, Box 
1376-2, Milwaukee, Wl 53201. 

FREE Pay-TV reception. "How-To" book. HBO, 
Showtime, Cinemax. $5.00. DIPTRONICS. Box 80 
(E3). Lake Hiawatha, NJ 07034. 




■ Causes speeo radar guns Id read out either — a per- 
centage or your true speed, or whatever speed you dial in 

■ Activated by your Escori and most other detectors 
* Especially effective against inslani-on radar 

■ Operates on both X and K bands |not FCC approved) 

■ MONEY-BACK GUARANTEE, if not satisfied 
WARNING: The device described in Iti is literature is not 
legal for use against police radar. 

Complete literature & plant package, send SI 4.95 to: 
Philips Instrument Design Co. Inc. 
9513 S.W. Barbur. Blvd. #1U9S. Portland. OR. 97219 
VISA and M/C Order line: (503) 626-6764 



NIC AD batteries. G.E. Gold Top premium cells 250 
MAH for ICOM Handie-Talkie, cordless phones, 
memory-backup, radio control, etc, $1.00 ea. Data 
cassette recorders with plugs for VIC-20 and C-64 
computers $39,00 ea. Bailey home computer moth- 
er boards S15.00. E. YOST & CO.. R.R.#1. Box 
#37, Sauk City, Wl 53583. 

3,000 lips color TV repairs, 31 brands, 116 pages. 
Send S21.00, TONY FERNANDEZ, Box 54-6110, 
Surfside, FL 33154. 



ELE(TRO\K 
ASSEMBLY HUSINE5S 



Start home, spare time, investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling el eel ran ic devices. Sales handled by profes- 
sionals. Unusual business opportunity. 

FREE: Complete illustrated literature 

BARTA, RE-0 Box 248 
Walnul Creek. Calil. 94597 



TAPE— Were cheaper! AmpexScoteh 2400'/7" 
reels, first quality, used once. $0.79'ea + sfiipping. 
COMPUTER PARTS MART, 3200 Park Blvd. Palo 
Alto, CA 94306. (415) 493-5930. 

"SATELLITE descrarnblers" — lowest prices any- 
where! Dealer inquiries welcome. Send S3.00 for 
catalog. We ship C.O.D.s, STARVIEW INC., PO 
Box 103, Rexford, NY 12148, (518) 765-1288. 

CABLE-TV products. Jerrold, Hamlin, and Oak 
converters. Send $3.00 for information, ADDI- 
TIONAL OUTLET CORP., 1041 W. Commercial 
Blvd.. Ft. Lauderdale. FL 33309. 

TOKO colls and printed circuits. Quantity dis- 
counts. JIM RHODES, INC., 1025 Ransome Lane, 
Kingsport, TN 37660. 

AUTOMOTIVE AM.FM Stereos $49.95 up. 40 piece 
socket set, lifetime warranty S39.95. Free catalog, 
NEPTUNES CAVE, Box 8837. Fort Worth, TX 
76124-0837. 



SURPLUS test equipment, oscilloscopes. B&K. 
Leader, HP, Tektronix, catalog S2.00, ROTARY 
CONVERTER SPECIALISTS. Box 1382. Wash- 
ington, DC 20013. 

ALPHANUMERIC vacuum fluorescent display 
Model SG20. Includes all timing, refresh and 
character generation circuitry. TTL'CMOS compati- 
ble. Serial and parallel port, 5VDC power. $85.00 in 
single quantity. Free manual. TOMANTRON, INC., 
17942 So. 66th Avenue. Tinley Park, IL 60477. 

CONVERT videotapes. PAL - SECAM - NTSC 
(overseas), 110-220 Audio, VCR, televisions. Canon 
copying machines, discounted. APPLE AUDIO, 
74-18, 37th Avenue. Queens, NY 11372. (718) 
507-5800. 

UHF descrarnblers. Gated, slnewave, Zenith. 
Low prices! SSAV11-S1 69.00. Catalog S1.00. 
Dealers wanted! Visa/Mastercard. AIS SATEL- 
LITE, Box 1226-S, Dublin, PA 18917, (215) 
249-9411. 



-3T QUALITY MICROWAVE TV SYSTEM= 
COMPLETE SYSTEM tm 

$89,95 * up 




T.M.«QKr 
- »n CUt QUAWTJTT FWCtW SCALEM WAKTtD-C,O.Q. , l i— 

ACE RECEPTION au-tss-saai 



CLASSIFIED RATES 

IS word minimum: S2.50 per word commercial, minimum S37.50. S2.00 per word personal, 
minimum S30.00. Expanded type ad, $3.75 per word. Ads set in all bold-face type at 20% 
premium. Ads set with back-ground screen at 25% premium. Display ads 1" St 2*4*- S270.00; 2" x 
2Vi'' - S540.00; 3" x 2W - $810.00. General Information: frequency rates and prepayment discounts are 
available. Payment must accompany order Copy subject to publishers approval. Must be typewritten or 
printed. Only first word and name set in bold caps. Additional bold face (not available as all caps) at 25c 
per word. Advertisers using P.O. Boxes must supply permanent address and telephone numbers. 
Orders are not acknowledged. They wiill appear in the next available issue after receipt. Copy to be in our 
hands on the 20th of the third monlh preceding the date of the issue [i.e. August issue closed May 20th. 
When normal closing date falls on Saturday, Sunday or a holiday issue closes on preceding working day. 
Send order and remittance to Classified Advertising Radio-Electronics, 200 Park Avenue 
South, New York, New York 10003. For your convenience a simplified order form is provided on 
this page. 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 
special headings, there is a surcharge of $20.00. 
( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
i Education/ Instruction { ) Wanted ( ) Satellite Television 
( ) 

( ) Special Category: S20.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 
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MAIL ORDER WITH CHECK TO: Radio-Electronics Classified Ad Department, 200 Park Avenue 
South, New York, NY 10003. 
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FINEST 

DUALITY 



SN 60/40 Rosin Core (RA) 



snrrai 




FREE Freight On 
All Orders 
dm S25 

Under S25 arid 
$2.50 pet adtt- 
Minimum order SIC, 



FREE HmMffdi Wick 

wilh eacfi pound of solder 



■ Check ■ Money Dnte ■ VISA 

■ MaslsCsd Jj s ™'^^° 

Call TO LI FREE 
800-645-4808 



CIRCUIT boards: Your artwork, quick delivery, rea- 
sonable ATLAS CIRCUITS, Dept. A. PO Box 892, 
Lineofnton, NC 28092. (704) 735-3943. 

ELECTRONIC catalog. Over 4,500 Items. Parts & 
components. Everything needed by the hobbyist or 
technician. $2.00 postage & handling (United 
States only), refundable with tirst S15.00 order. T & 
M ELECTRONICS. 472 Easl Main Street, 
Patchogue. NY 11772. (516) 289-2520. 

OPTICAL character reader input any computer. 
Construction cos! S75.00. Plans S29.95. 50 page 
catalog S3. 00. DBE, Box G, Waikiki, Hi 96815, MC 
VISA orders (806) 395-7458. __ 

CABLE-TV converters, police radar detectors and 
scanners. Send S1 .00 for catalog. GREAT LAKES 
COMMDNICATIONSJNC., 0-2026 Chicago Or, 
J en i son, Ml 49428 

IMPORTS— car stereos, boosters, speakers, tools. 
much, much more! List S1.00. JRC. 329-76th, N. 
Bergen. NJ 07047, 



CABLE and Subscription TV secret manual. Build 
your own descramblers. converters — HBO, Show- 
time, Movie Channel. LlHF. Latest theory, sche- 
matics, instructions, suppliers list. Send S8.95 to: 
CABLETRONICS, Box 30502. Bethesda, MD 
20814. 

CANADIANS. Pay-TV and satellite descramblers 
and kits (or all areas, Send $1.00 tor details to FT. 
ELECTRONICS, Box 2126, Niagara Falls. NY 
14302. 

SPACE age spawned gasoline additives. Free 
booklet and sample — S2.00 handling. Dealers in- 
vited. MIDWEST LABORATORIES, fit. 1, Box 278, 
Summerville, OR 97876. 



THE BEST PLACE w BUY, SELL or 
TRADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 






HAHCCJU 




BOX I I M -E ■ PLACENTIA, CA S267Q 

{7 1 4) 632-77] I 

Join Tfrouunidi of RuoVt Nitkxiwide 

Ertry Month 

ONE YEAR U.S. SUBSCRIPTIONS 

£10.00 - 3rd Cl«t ■ SIS.00 • lit Cliii 

£3 S35.05 - Lifetime - Jrd Ctui ^^ 


^tiware 

tut equipment 
HKXomvi 

SATELLITE 
*VQ>U VltUM. 
N<wnQOVCT1 
CDtVOHtKTl . UK 
METIQUE ELECT. 
PVIUCATKJMS 
"1. *►.-. - 1IPLVKEK 









AUTOMOTIVE Security Catalog. 1984, 24-page 
color catalog, $2.00. ASE, Dept. 1. PO Box 382, 
Plainview, NY 11803. 

CORDLESS-phone owners. Increase distance, re- 
duce static on 1.7 '49MHz phones. Details 51.00 
refundable. HP PHONES. Box 273, Mesa, AZ 
85201. 

COCO owners— Free color computer software and 
hardware catalogue. SPECTRUM, Box 9866, San 
Jose, CA 95157-0866. 

INDIVIDUAL photofact folders. No. 1 to no. 1400. 

$3,00 postpaid. LBT. 414 Chestnut Lane, East 
Meadow, NY 11554. 




WRITE FOR 

McGEE'S 



SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

Tel.; 1 (816) 642 5092 
1TO1 MCGEE STREEI KANSAS CIIY, MO, 64108 



DESCRAMBLERS for downconverters. High gain. 
Send 52.00. RB ELECTRONICS, PO Box 643, Ka- 
lamazoo, Ml 49005. 

CABLE- TV converters, Zenith. Scientific Atlanta, 
Jerrold. Oak. others available. Fast service, 
UNITED ELECTRONICS SUPPLY, PO Box 1206, 
Elgin, IL 60121. (312) 637-0600, 

TOKO coll set (tour) 58.00. BFQ85 substitute 
transistor S2.00. JIM RHODES, INC., 1025 Ran- 
some Lane, Kingsport. TN 37660. 

TRANS AM ELECTRONICS monthly special: Two 
digit display with drivers — 52.95. Watch for our ads. 
R.f. modulator $9.95— has audio and video output. 
383 Canal Street New York, NY 10013. (212) 
226-3893. 

TECNICA 140 channel cable converter fully remote 
sound and video unit only $149.00. Jerrold LCC58 
converter only 579,00, Jerrold DRZ450 converter 
90 channel auto tuning only $89.00. All units carry 
lull manufacturers warranty, specials while they last. 
For catalog send $3.00. Thanks REDCOAT ELEC- 
TRONICS, 104-20 68th Drive. Forest Hills, NY 
11375.(212)459-5088. 

LASERS, Siemens LGR7630. new $99.00. Amaz- 
ing selection of optoelectronics, motion control 
(steppers. DC & AC, servo, linear motors} etc. Send 
S.A.S.E. for free catalog. COMPUTER PARTS 
MART, 3200 Park Blvd, Palo AltO. CA 94306. (415) 
493-5930. 



CO 

z 
O 
rx 

H 
O 
LU 



< 

DC 



WM. B.ALLEN'S hickok 



START A NEW YEAR WITH GREATER SAVINGS ON TEST EQUIPMENT! 
ALLEN HAS THE FULL HICKOK LINE - IN STOCK & READY FOR SHIPMENT NOW 



MX-333 DMM 
VARI-P1TCH • LOGI-TRAK 






SAVE $70 

$220 



WORLD'S FASTEST TRQU1LE5H00TER 

lnsi*r,: Aud,b1» VinitMe Response With Exclusive 
VARhPITCH ■ FiiL T-OGl-TRAK (i n ik] CcwnbiMS LO£it 
probe ft Vt.llmrlc In Or* . Jv.- Q.gii LCD - O T% Ac- 
curacy * Auto ■ Dccmji ■ Ptrfirity • it) A. Ran Qt * BV 
EUtlery * Overlaid Prolaclign ■ HUmdhflJd, On B*K Of 
Bhtrl 

Includaa 9V Batlory and Probts 



COMPLETE INVENTORY FROM 18 TEST EQUIPMENT MANUFACTURERS - PLUS OVER 70,000 ITEMS FROM 350 MANUFACTURERS OF 
ELECTRONIC PARTS & SUPPLIES. WM. B. ALLEN IS ALSO A FULL SYSTEMS HOUSE, OPEN SATURDAYS UNTIL 1:00 P.M. 

WM. B. ALLEN SUPPLY COMPANY 

ALLEN SQUARE 

300 BLOCK NORTH RAMPART, NEW ORLEANS, LA 70112 

800 535-9593 

LOUISIANA 800 462-9520 
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STOP DREAMING 
START BUILDING 



HANDY MAKES IT EASY! 

Build anything from computers to LED flashers ...any 
project you want the fast, easy, fun way. Use HANDY 
solderless breadboards to build, test, modify and 
expand your ideas. 

SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 



JUST LOOK AT THESE SOCKET FEATURES... 

• Full contact labeling — simplifies component layouts 

• New durable clip design assures reliable, low resist- 
ance, corrosion-free interconnections 

• High temp plastic — no warping or melting. ..ever! 

• Self-adhesive backing — mounts anywhere 

• Big 9 14-pin IC capacity per socket 

• Expands horizontally and vertically 



HB-0100. 1 Buss Strip. 

100 tie points. Compares 

at $3.00! 

►25 



$2= 



HB-1 000.1 Socket Strip 

640 tie points. 914-pin 

!C capacity. Compares at 

$12.50! 

195 



$ 9 < 



HB-4714. 4 Socket Strips. 

7 Buss Strips. 4 Binding 

Posts. 3260 tie points. 

36 14-pin IC capacity. 

Compares at $89.00! 

95 



$ 63 



HB-231 2. 2 Socket Strips, 

3 Buss Strips. 3 Binding 

Posts. 1580 tie points. 

18 14-pin IC capacity. 

Compares at $51 .50! 

00 



$ 31 



HB-2112. 2 Socket Strips 

1 Buss Strip. 2 Binding 

Posts. 1380tie points 

18 14-pin IC capacity. 



$2495 




HB-1110. 1 Socket Strip. 
1 Buss Strip. Ground plate. 
740 tie points 914-pin 
tC capacity. Compares at 
$15.50! 

95 



$ 1T 



HB-1210. 1 Socket Strip. 
2 Buss Strips. Ground plate. 
840 tie points. 9 14-pin 
IC capacity. Compares at 
$18.50! 

95 



$ 13 ! 



HB-3514. 3 Socket Strips. 
5 Buss Strips. 4 Binding 
Posts. 2420 tie points. 
27 14-pin IC capacity. 
Compares at $66.00! 

95 



$47 s 



FOR LESS! 



Available at Selected Distributors throughout the USA and Canada 
HANDY PRICES ARE UP TO 25% LESS THAN COMPETITORS! 



hand 



3 



a division of RSP Electronics Corp. 
7 Business Park Drive • P.O. Box 699 • Branford, CT 06405 
Telephone: (203) 488-6603 CompuServe: 71346, 1070 

TWX; (910) 397-0648 Easy Link Mail Box: 62537580 



SEND FOR 

FREE 

Colorful 

Brochure! 



ORDER TOLL FREE 
1-800-34-HANDV 

charge with VISA or 
MasterCard. AM Hems 

off Ihe-shell for 
Immediate Shipment* 



Moil Orders: Please add S3 (Canada & Inl'l add $5) for shipping 'handling. 
C harge Card s : I M i n . S 1 5) . P lease i nclud e Acct . N . , E x p . Dal Q an d you f sig ■ 
naiurs Check*: drawn in U.S. Dollars on U.S. banks only. C.O.O.'i accepted. 
Co nnectl c u r Ret id enta : Add 7. 5% Sales Tax , 
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SATELLITE TV VIEWERS 

Get the most complete weekly listings 
Send $1 for sample copy. 



> 



IX. 
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P.O. Box 308E, Fortuna, California 95540 

■00-3H-9997 (U.S.) ■ *0C5*4-*7t7 (CilH.) 

707 -7SS-W76 (ill otrtars) 



SATELLITE TELEVISION 

SATELLITE-TV receiver breakthrough! Build 
your own system and save I Instruction man- 
uals, schematics, circuit boards! Send stamped 
envelope: XANDI, Box25B47, Dept. 21H, Tempe, 
AZ B5262. 

MULTI channel microwave antennas, highest 
quality, low prices, dealers welcome. D.T. compact 
S38.00. PT-1 S48.00, SR-1 $65.00, D.T. grid S69.00. 
PTS-33 S75.00. all units complete. DAISY TENNA, 
Box 42010, Phoenix. AZ B5080, (1-800) 674-9033. 

SATELLITE systems and accessories. Dishes, re- 
ceivers, LNA's, actuators. Top brands, low prices. 
$5.00 catalog. B & T ELECTRONICS, PO Box 
3156, Grand Rapids, MI 49501 

PCB for Satellite Stereo Project in October article 
is now only $15.00, JIM RHODES, INC., 1025 Ran- 
som e Lane, Kingsport. TN 37660. 



ENJOY SATELLITE TV 

Save money vvich easy, guaranteed, 
do-it-yourself antenna plans / kils. 
Electronic knowledge not necessary. 
Send $1.00 lor catalog or $8.95 lor 
1984 "'Consumer Guide to Satellite 
Television. " 
. — GFI-D9 
(tin) Box 9108 
\-7 Missoula, MT 59807 




SATELLITE Television Information Service. 104 
channel program guide, existing satellites, satellite 
launchings next few years, Basic system theory, 
recommended Dish sizes, LNA's, Send S2.00 lo 
SAT'FLORIDA INFO. 2910 SE 19 Ave., Gainesville. 
FL 32601. 

SATELLITE-TV! Lowest prices, absolutely com- 
plete systems! Major brands. Complete installa- 
tion/programming guide S3. 00. Catalog only, 
S1.00. Dealers wanted. Visa/MasterCard. AIS 
SATELLITE, Box 1226-RE, Dublin, PA 18917, 
(215) 249-9411. 



INVENTORS! 

IDEAS have value! Ever think of an idea, forget it, 
and see it later on the market? Many people don't 
forgel, act quickly, and are rewarded by American 
industry. Write down your ideal We offer free dis- 
closure registration and initial consultation regard- 
ing your idea's potential value. Call or write without 
delay for your free information package. AMER- 
ICAN INVENTORS CORPORATION, 82 Broad 
Slreel. Dept. RE, Westfield, MA 01086, (413) 
568-3753, A fee based marketing company. Offices 
coast to coast. 



NEWSLETTERS 



ELECTRONIC SYSTEMS NEWSLETTER is a 

monthly publication written especially for the elec- 
tronics hobbyisvexperimenter. Fascinating projects, 
new ideas, sources. Free details. AF PUBLISHING, 
Dept. R2, PO Box 524, So, Hadley, MA 01075. 



DO-IT-YOURSELF TV REPAIR 

NEW!. ..Repair any TV...Easy. Anyone can do it. 
Write, RESEARCH, Rt. 3. Box 601 BR. Colville. WA 
99114. 



Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 



New ITEMS . . . New BARGAINS! 
EDtf UPON REQUEST! 

rfict. send today for FREE copy of 

OUR BIG CATALOG, Dept. RE 



FAIR RADIO SALES 

nilf. t EUREKA ■ Bn> HO* - LIMA OHIO ■ J';802 



EDUCATION & INSTRUCTION 

UNIVERSITY degrees by mail! Accredited Bach- 
elors, Masters, PhD's. Free facts revealed. 
CAREERS, flE2, Box 470886, Tulsa.OK 74147. 



WANTED 

OLD tubes: 2A3, 10s, 45s, 50s, 80s, 81 S, 211, 242, 
845. VT-52, VT-62. WESTERN ELECTRIC EQUIP- 
MENTS: (B18) 576-2642, David POB 832, M-Park, 
CA 91754 

INVENTIONS, ideas, new products wanted! Indus- 
try presentation/national exposition. Call free 
(1-800)528-6050. Arizona, (1-B00) 352-0458. X831. 
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RESISTOR SALE 



cm ihpoitii nippier 
in 1MH 5 piicitt 

■IIIITOII II PACK! Of 
100 IMTI1D 07 Til 100 
mil *> tUBiLLT cit. 
VI 1ATI ALL Til 

■TUB Alp VI LOIS riOK 1 
TO 4.7 MCI. 

EACH 200 PAK *2.35 

FIVE PAKS ^1 1.00 

25 or mor«-onty*2«a. 



2 amp. rit 
lMEi r 
'MIS I 

MV4KD 



PER LED'$&-[\ 

rotirta w/ktol sink \sc 

t (,) IStp.li. w -«M fc 



MEMORY SALE 



4164 if "<«n 

4164 - - 

4116 " '"" 

6116 "•<•»» 

2114 - 4i» 



300 


■ ■. 3 * * r 

•4.00 *8.00 


ISO 


4.20 8.40 


150 


1.75 3.50 


150 


6.95 13.90 


150 


2.30 4.60 




■I-CAXl, L0-KDI3E J.l- 
l.J Chi. HI CIO* ATI 
1KC1ITIIC ITSTEK. 
COMPLETE XIAPT TO 
IUTALL- IHCLOJJtS A 10' 
Sill, BOKI SOI1IIIII 
AlO POVI1 SUPPLY WITH 
ALL CABLES APP IH1T1. 
P01 HIT IlITALLATIOl. 
II »mi PA1T1 All 
LAlOl 0OA1AHTI1. 



*74.95 



send for 
FREE FLYER 



TRANSISTOR B0NAXZI 

ntlt QUiLITT- 1IW TOf2 

rir iinai kade rot a 

LUCE COXFffTII. CCMTiFt . 
T1III 10011 bTDMIHID 
TAXtl 1RI HOT iicoiroi 
01 iijict run 



111 far H 



lX 



wi ■■Leon! tih-kc 
noil gnm, ouni 
iiciitip upon loop 

(TACITIC] WILL II 
■IIPPIB IP! T1AT SAT. . . 



GERMANIUM SIGNAL DIODES 

LOW I-OKWA.1D VOLT AC I- ID I At. TO I TTL 
CtlCCITS. 11LT IFC1 LIADI. ALL BIOBIf 
FIIHE , 

1 OUNCE oyer 100 *3.50 



f||^ BUY A POUND fff 

UHTISTID DICITAL IHTICIATIO CltCoITi 
Twill All MAItIB AID COITAL! 10X1 
■90 II SDH 11 IS. Ul IATI 1I.P01TS Of A 
GOOD TIILB OT FfllCIIOliL U1I AID DTL 
IC,p. PUT TO0A TUTU TO tlOJITAlLl 

on... , tm 

HUNDREDS of ICs *10 



SILICON SIGNAL DIODES 

IICI QDALITT CALL FIIHI), IICWAL 
DIODII. HAItID VI TW 1WIII 01 HIT! 
COLOt COM. FULL LIADI... * 

10 OUNCES owtr 1000 7 - 9s 



BABYLON 

ELeCTrORiCS 



4811 Myrtle Ave. 
Sacramento, CA 

95841 GS^ 



(916) 334 J161 
w* pay papt on ord.n for ■ 15 or mo 
ppymint must bp In U.S. fundm. Far tlgn 
ordprp mupt Includp poat BAC, MC mr* 
not pr*pnJd and phlpplng lp pddpd. 
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UHF-TV PREAMP 

(As featured in Radio Electronics March/ 
May articles, 1992) 

This inexpensive anienna mounted pre- 
amp can add more than 25 dB of gatn to 
¥QVf$y$t»m. Lots of satisfied customors 
and repeat orders tor this high Quality kit, 
which Includes all component parls, PC 
9D, Ces& r Power Supptyartd Batun $34.50 
Assembled Version $57.50 

APPLE 

HMrt Rate Monitor KfT-$39.95 



HDT*»flf SWITCHES POIITICM, 3* 123VI It 1 . OD 
PnECIEICm TpTIH POU-lOa unn.SOO ahi,IK,!H 
3K. 1 OK , 2«K F 30*C . lflOK.aOOH.5DOK, |H. , S/1.99 
74*13 VDLTASC ftf QlilATCR IPKIHtl.... 2fl.00 
7r»ia VOL:*« (tCQulATCB IPPCIrfEI. . . . l'l,O0 

T*f > p£TJ' T B AKfF «Ml*l 7* i , 7.5.T. 15, I «U - »* . ?S 

Itf'.L plUO T BAMIP DHHCpT - 2*V 3Z3HA. . . ■«. 90 
4IIj4 cjvajahik «1i».hi he l ft* date CODE, '"" ; m;[ : 
iDCM, FOtt [IM J-Z •* L C lC>HE5 . I^O',»l < - SO 

l.C'Ml.T CRVI7ALS 1'TS 

JUPllO 'lib ..l-D-'J-L-:^ F J3EE- lUi'>. »rimi ltd 
HO COtniriC RE.'EC T 5. ALL iOC* , ',', :.oO, 
lOO'trOO, 1,0*0^57,30. 

C01L5 ■'■C3F HAOIO CuEC'i FEB ** TV PFP^Iil, 
TOKC B'f r-L.T-2, L-l<12uHI L L-I(.OTlttHl 

CO«PLC f l' SET OF ALL 5 COILS O.+ti 

HClJJi Htm* IHDTD.I.. UK 

BFA-B5 tAANSItlOB l,» 

553 T1HCRS- fF/IWi, (Ttl.'p. • 1/1.00 

■ Pthr IE SOCKiTf 15/1.00 

L.ODCUF 40V AAOIAL IWICM1COP*! », . . . 4/1.00 

471.1= 35U M9IAL. (W.CHICOMl lOrL.OO 

TtKAS, IMlT^l-MA KI-rldftHD - INt/DATA FOft 
PIUS MATttZ l-.'tl. EACH KE'i bEFBE.MD... 4.H 
CLOCK HODULt- CRVtrAL CONTBOLLE3, 9AEIH 
DltPLAV/UVbC'TlHl tn flUIT1IME'fi/0*TA-4 T »5 

Ll»UA*il!Klt.flHli5fi.iiIuaEH.tVtt etuiEiafl 
►ill! F Ga jgjtOWOTlVI SI ftHL fiWIJ} 'LiiEX 
4E£LJ«U0SSa. HtCluB-H C£ ULl dLU UBl^ 

l [ftSTHu cTjfrhi*- tiM^ e«oit=: ioat u 

PDT«- 1 MO, LIMfAJR TAPER S/l.OO 

□ IP BUI -Cn 3 POIITIOW 10/1. OO 

■MOTIDN DtTECTOlT ■QlAHOB-tVZ EACH... 7/10.00 

HTipN JwtKTOr ic'iiutMzzaaija/K, ao/MO 

H.ACK, PL**M( PAQJECT irjx FOA **au[],i3 
EXTEHttVE COM*THLHlT I OM ARTICLE POft DET.fil 
l.OCHCJ PC AKttTOP. AEi'Tdfi VALUES r 1 ' 2W-*3 

7HLOI UOLTAOC HCOAILATDHS LO/1.00 

.I2UF 50V Ulrtl DIW» iOrl.OO 

320Ouf 30V lul:." LOCK 1 1 DEAL FOt POuiE* 

SUPPLIUSI - J/2.O0 

,]]ul 10OV Dl* W fL AK tO i I , OO 



15/ 



-u^ 



4.7ut ■I'.:--' RADIAL... -, 

TRIM. POTS-PIMEpT «*T10V,»+O« f 3/i--MIK/MfttCM, 
lOO OMtt, I«. .OK,MK,S0K F 10OK,2ODK. . 4/1.0O 

LH13lO'-B -.-.-■ ■ 2/1.00 

COAD47 , /.,<( *S 

I. H300 ( LM.M2 2BO ) ............. T . .. ► . . * ■ >*9 

BEAM TQ-5 HIOH BUALlTV HIAl B|HK*. 10/ 1 .CO 



TO- 



tO/1 



HOLE3* WJNi- 7 PIN'»THll».SOO/+-CO J l.ODO/V* 
!■;>■ SEHEITIVE EHLTCHH... ...... p Ifl/l.OO 

LED HOUWtlHO CLlPl/IIIrlM IS/i-OO 

ZENEfl OlOMt- BOV 1W 30/I.OO 

IHAOOZ'5 »f J..DO 

zemiTh lu. B£ELM£HCctI I£ EJEEXlAL li U££ 

Z21-AZ, jri-'3, J2t-*5, 22l-*B, ZZL-4*. 
321-7*. ni.-l^i IU-V*, 2ZI-IOM, ■;:•::;'=, 
Z2L-l0iV 

2ZI-132. 1-30 

ZZI-1AD1 tWOUSTBT flEPLACEHEHTHB^Sl . . . 4.*0 
AEPLACEntHT ■•** I C.*3Z«T> . 2S PIH IC. . O.TO 

2*CI17Z»hT01HI»A- HtORlZ. QUTFLTT P l.»3 

3, 57*5A5FM x COLOR BLritBT CRYSTAL.,... .43 

Z732: IPBOAlt, A- « 

BIONALKAH hAHH | HODEH4 5DO BAUD! »"■ 

OLWILLA Ih'Oll HEaOLUTIDN QREEN MOrtl TOR *7V 
• AHBCH **A 

HIOH flUALITf COOLIrMi I .'.n ' paut, ■ <• ■■ ■ Of 

tHAMWOA»«Ra- *.3V 1.2AHP t-SO 

Lull PIKID CMOhE, RFE-IOZ... 3/IpOO 

2ZAVU0 I. ZTAWB HIRE.... M"'l-00 

V OL JAM -RATE iifllt-iiHu RE^iJLATOA ^JJ. 
THIS RAOJECT FEATLMEE ADJUSTABLE t'l.'LE. 
CHJTPUT- 1-174 TO I-I30VDC ITfP vT,DDUH 

AMD ; wj-E fl £ I Dm MODES , IB. 50 

CHIp* CpVPB- fET OF 4,2 EACH Z. Mr3. 3R* - I . 73 

ZENCH DlOCCS' IW IU| OLAES, 30/1.00 

BNC "T* CONppCCTQR IAHPHEPtOLpUu-Z?*- -*5 

"IBBOn CAtvf, 7d. CONDUCTOR, 2B AUO- -SO/FT 



90 



,7S/FT 
] ■ 3 - DO 



ll.QOOuF *Ov CPHPLfTER UP AEC i N> L LD"> i 
FAEOUEHCt COLWTER I C - IHTERB IL ?ZZS- f.OO 
CWfSTAL-CO HTAOLLED CwWSE MjtfftftTOti HU 
YCHJ PICK THE FBEHUEHCT PRDH 1 Mi TO AMV 
MJLTIPLf Of 10 UP TO 1 MHi IBAffC KIT Hi. 
FEAT1MED IN RADIO ELECTS JPiC.Lhi. CBQJECJLS 

HAOAZIiATl, SJ-RIHQ- B4 3#.*5 

N|M[A'un[ OEAR HOI OR I AURORA P 3/1.Q0 

LO,OOOw.F ?Sv COttRUTER ORADt CA> !.■•■ 

3, wVOOuiB 35V LYTIC Z'1-OO 

■ lu' SOU MO*tOLlTHIC.. ........... . 10/1. DO 

2Z/4A *ln CONMC C TDtl I FUPH7Z I Z - 4 4Ht - 3/1, DO 
22/44 l1pll(tMir«U»-QaLDhltSAH'Z2D/3-ZHj-. 3/1 ,00 



VOLT^OMpP WETtRIO-lK OHM h 0-3ODVP,... A.TS 

AWtETEB IO-15 A.C. AMP-EPIES-I A.*3 

LG0 rR IH *ER *Z3t. 

' IM-TtTt P-34B- 

IB U Mp P iii HMfMT 1J53. PPPUBC,I- : !5.|DED. 

BW>L.t gtrlBUL^ fiLJ. U*±£E BiH„ iii*_ 



Tint MICRO-MART accepts Visa, MC afrd leisphone COD's Minimuiu ottfer J10.00. Shippkig — 
U.S. orders, $2.00 Canada and other countries S3.SG (includes ins). Shipping rate adjusted where 
applicable. NJ fes-denis add 5% sales tax. 
■ICIO-IMT • 501 CEHTI.iU.AVL. VEITFIEU, KJ 07000 # ffl\) B5*-600fl 
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Radio JhaeK Part/ Place 

Over 1000 items in Stock. Trie Store for Builders and Fixers' 



computer /Game connectors 



Type 


Positions 


Cat. No. 


Each 


Solder Sub-D Male 
Solder Sub-D Female 
Hood for Above 


9 
9 
9 


276-1637 
276-1538 
276-1539 


1.99 
2.49 

1 .99 


Solder Sub-D Male 
Solder Sub-D Female 
Hood lor Above 


15 
15 
15 


278-1527 
276-1528 
276-1529 


2.49 
3.49 
1.99 


Solder Sub-D Male 
Solder Sub-D Female 
Hood for Above 


25 
25 
25 


276-1547 
278-1548 
276-1549 


2.99 
3.99 
1.99 


Solderless Sub-D Male 
Solderless Sub-D Fem. 
Printer Connector 
Cable Socket 


25 
25 
36 
34 


276-1559 
278-1565 
276-1534 

?76-IS25 


4.99 
4.99 
6.99 
3.19 



*■ la watt, 5% Resistors 

Pkg.ofS 39$ 



Ohms 


Cat. No. 


10 
100 
150 


271-1301 
271-1311 
271-1312 


220 
270 
330 
470 
1k 


271-1313 
271-1314 
271-1315 
271-1317 
271-1321 


1.8k 
2.2k 
3.3k 
4.7k 
6.8k 


271-1324 
271-1325 
271-1328 
271-1330 
271-1333 



Ohms 


Cat. No. 


10k 


271-1335 


15k 


271-1337 


22k 


271-1339 


27k 


271-1340 


33k 


271-1341 


47k 


271-1342 


68k 


271-1345 


100k 


271-1347 


220k 


271-1350 


470k 


271-1354 


1 meg 


271-1356 


1 meg 


271-1365 



4000-Series 
CMOS ics 

With Pin-Out and Specs 



f 



Type 


Cat. No, 


Each 


4001 
4011 
4013 


276-2401 
276-241 1 
276-2413 


.99 
.99 

1.19 


4017 
4049 
4066 


276-2417 
276-2449 
276-2466 


1.49 
1.19 
1.19 



TTL Digital ICs 

With Pin-Out and Specs 



Type 


Cat. No. 


Each 


7400 


276-1801 


.89 


7404 


276-1802 


.99 


7408 


276-1622 


1.29 


7447 


276-1 805 


1.59 


7490 


276-1808 


1.09 



MOV Transient Protectors 



Power Diss. 


Cat. No. 


Each 


600 mW 
1 watt 


276-570 
276-568 


1,59 
1.69 



Fast-Acting 5x20 mm Fuses 

Pkg. of 2 89$ 



Amps 


Cat. No. 


0.315 
Vs 

3/* 

1 

1.5 


270-1249 
270-1241 
270-1242 
270-1250 
270-1243 



Amps 


Cat. No. 


2 

2.5 

3 

4 

5 


270-1244 
270-1245 
270-1246 
270-1247 
270-1248 



A DIVISION OF TANDY CORPORATION 



Tantalum capacitors 

■ 20% Tolerance 
a IC PCB Spacing 



UF 


WVDC 


Cat. No. 


Each 


0.1 


35 


272-1432 


,49 


0.47 


35 


272-1433 


.49 


1.0 


35 


272-1434 


.49 


2.2 


35 


272-1435 


,59 


10 


16 


272-1436 


.69 


22 


16 


272-1437 


.79 



Monolithic Ceramic 
Capacitors 

Epoxy Dipped ■ SO WVDC 






Temperature 






Value 


Coefficient 


Cat. No. 


Each 


100 pF 


NPO 


272-152 


.69 


470 pF 


NPO 


272-153 


.69 


1000 pF 


Z5U 


272-154 


.69 


4700 pF 

.01 uF 


Z5U 


272-155 


,69 


Z5U 


272-156 


.69 


.047 pF 


Z5U 


272-157 


.69 


.1 pF 


Z5U 


272-158 


.79 



Mini SPDT Relays 

Only IxI'/nxW. Typical 
drain 12 m A— ideal for battery- 
powered circuits. Contacts: 1 
amp at 125VAC. 

6-9 VDC Coil. 275-004 . .2.99 
12 VDC Coll. 275-003. . .2.99 




Wire wrapping dip sockets 



Square 25* 


posts accept 3 levels of wrap. 


Pins 


Cat. No. 


Pkq. of 2 


8 
14 
16 


276-19B6 
276-1993 
276-1994 


1.19 
1.29 
1.39 



solder dip sockets 



Type 


Cat. No. 


Price 


8-Pin 


276-1995 


2/59* 


14-Pin 


276-1999 


2/89« 


16-Pin 


276-1998 


2/89* 


18-Pin 


276-1992 


.49 


20-Pin 


276-1991 


.59 


24-Pin 


276-1989 


.79 


26-Pin 


276-1997 


.89 


40-Pin 


276-1996 


.99 



Replacement Transistors 



Type 


Get. No. 


Each 


2N1305 PNP 
MPS2222A NPN 
PN2484 NPN 


276-2007 
276-2009 
276-2010 


1.19 
.79 
.89 


MPS3904 NPN 
TIP31 NPN 
TIP3055 NPN 
MPS2907 PNP 
MJE34 PNP 


276-2016 
276-2017 
276-2020 
276-2023 
276-2027 


.69 
.99 

1.59 
.79 

1.49 


2N3053 NPN 
MPS3636 PNP 
TIP120 NPN 
2N3055 NPN 
MJ2955 PNP 


276-2030 
276-2032 
276-2066 
276-2041 
276-2043 


.99 
.79 

1.29 
1.99 
2.19 


2N4401 NPN 
MPSA06 NPN 
MPSA13 NPN 
MPSA42 NPN 
2SG945 NPN 


276-205B 
276-2059 
276-2060 
276-2061 

276-2051 


.59 
.59 
.59 
.69 
.79 


2N3819 N-FET 
MPF102 N-FET 
IRF511 V-FET 
1RFD1Z3 V-FET 


276-2035 
276-2062 
276-2072 
276-2073 


.99 

.99 

2.59 

1.49 


2SC1306 NPN 


276-2055 


7.95 



RS-232C Line Driver, Receiver 



Type 


Cat. No. 


Each 


MC1488 Driver 
MC14B9 Receiver 


276-2520 
276-2521 


1.79 
1.79 



CMOS and Bipolar Timers 

TLC555. New CMOS design with very low power 

consumption— typically one milliwatt wilh 5 VDC supply. 
Same pinout as 555 but works wilh smaller, less expensive 
capacitors. 276-1718 1.59 

Bipolar, Resettable liming from one psecond to one hour. 



Type 


DIP 


Cat. No. 


Each 


555 (Simile) 

556 [Dual) 


3-pin 
14-pin 


276-1723 
276-1728 


1.19 

1.49 



Dictionary of Microcomputer 
Terms 

HEW! 

Defines over 1200 modern 
day microcomputer terms 
with clear and concise 
descriptions. Large, easy- 
to-read typeface. Over 100 
illustrations. Special up- 
front section contains over 
200 common abbreviations, 
acronyms and special symbols. 96 pages. 
62-1392 2.79 




Continuity Tester 
Chassis 




SPECIAL 
PURCHASE 1 95 

Circuit continuity produces a war- 
bling lone. Many possible uses in- 
cluding security alarms, capaci- 
tor/diode checker, more. Operates 
from 9V transistor battery. Great ex- 
peri meler's Hem at a bargain price. 
£77-1014 1-95 



TV rf Modulator 
Chassis 




SPECIAL *T 
PURCHASE 4 95 

Selectable channel 3/4 output. 5-pin 
DIN plug accepts video, audio and 
1 2 VDC power inputs. On/off switch 
with built-in TV antennaModulator 
switching. Auto shutdown circuit in 
case of signal Input overload. 
277-101S 4.95 



Power Supply 
Chassis 




SPECIAL 
PURCHASE 4 95 

Our big buying power brings you a 
compact switching power supply for 
an incredibly low 44* a watt! input: 
18 VAC (use our #273-1515 trans- 
former) . Ou Ip u tsi 1 2 VDC at 400 m A, 
+ 5 VDC at 1.1 amp and -5 VDC at 
200 mA. 277-1016 4.95 



Radio Jhaek 

Prices apply at participating Radio Shack stores and dealers 



OVER 8800 LOCATIONS WORLDWIDE 



CO 
33 

> 
33 

-< 

to 

03 

Ol 
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FREE KIT Catal og 



FUNCTION GENERATOR KIT £59.95 
Aut£~RdngirL£ Cap -meter kit $79»95 

Phone 209-772-2076 

Write or Phono for FREE CATALOG 



contains 
' TEST & 
EXPERI- 
MENTER'S 
l EQUIP. 



BOX 144 VALLEY SPRINGS CA 95252 



PLANS AND KITS 

PRINTED-circuit boards. Quick prototypes, pro- 
duction, design, reftow solder. Send print or 
description for quote to KIT CIHCUITS, Box 235, 
Ciawson. Ml 48017 

FREE catalog, 99-cent kits— audio, video, TV, 
computer parts. ALLKIT. 434 West 4th Street, West 
Islip, NY 11795. 

HI-FI speaker kits, auto speaker systems and 
speaker components from the world's finest man- 
ufacturers. For beginners and experts. Free liter- 
ature. A & S SPEAKERS. Box 7462R, Denver. CO 
80207 (303) 399-8609. 

CABLE-TV converters: Jerrold, Hamlin, SB-3, 
AN-3, Mini-Code. Zenith & more. UHF converters: 

Deluxe II sinewave kits S95.00, gated pulse add/on 
S70.00. Complete units $1 95.00, with gated pulse 
S255.00. (Quantity discounts.) Repairs of ail con- 
verters & cable boxes. Send S.A.S.E. (54 cents 
postage) or call for info. 1 (312) 637-4408, HIGGINS 
ELECTRONICS, 6014 W. Nelson, Chicago, IL 
60634 No. Illinois orders accepted, 

PROJECTION TV-Convert your TV to project 7 
toot picture... Results comparable to $2,500.00 proj- 
ectors... Total cost less than S30.00... Plans and 8" 
lens S1 9. 95... Illustrated information free. MAC- 
ROCOMA-GF, Washington Crossing, PA 18977. 
Credit card orders 24 hours. (215) 736-3979. 



PHOTO circuit boards. Your idea becomes a fi nish 
board in one hour. Cost complete about 12 cents per 
square inch. Equipment cost about S30.00, Send 
$3.00 for Instruction book and catalog. I.D.S., 160 
No. Main St.. West Salem, OH 44287, 

CB/HAM new automatic V.S.W.R. meter modi- 
fication kit for your V.S.W.R. meter. Continuously 
monitors V.S.W.R.. Hivswr alarm, eliminates set 
power step. Kit S32.50. California add 6%. RJ 
FROST ELECTRONICS. 11106 Ironwood Rd.. Sari 
Diego. C A 92131. Allow 8-10 weeks. 



®EBEai aecronics 

ORGAN & PIANO KITS 



ALPHA DX 300 





fully 

DIGITAL 
RS232 
Interface 

For Free Sound Info 
Call 1-8O0-233-3865 
or write WERSI USA 
Dept. M 8 P.O. Box 531 8 
Lancaster, PA 17601 



ELECTRONIC kits: Polyphonic digital synthesizer, 
digital sound sampler and accessories, Build a pro- 
fessional system at low cost. The VMS synthesizer 
system is compatible with most microcomputers, 
(Apple. Commodore, Sinclair, etc..) Complete soft- 
ware packages available for the Commodore 64. 
Imported from West Germany. Send $5.00 for bro- 
chure and demo-cassette. Mail to: CEDOS ELEC- 
TRONICS. PO Box 101, Waukesha, Wl 53187. 

CUSTOM printed circuit board design. For price 

qu otati on sen d schematic d iagram a nd $1 .00 , ref u n - 
dable with order to: MARK MISIAK, 5035 So. 
Kostner Ave,, Chicago IL 60632. 

CATALOG: Hobby, radio broadcasting, CB, lowfers. 
Transmitters, linears, active anlennas, converters. 
scramblers, bugging devices, more! PANAXIS. Box 
130-F2, Paradise. C A 95969. 

DIGITAL Klock Kit plays 1-of-12 melodies each 
quarter hour. Displays time, date, and other fea- 
tures. Send S2.50 for assembly plans and pricing to 
KERBER KLOCK KO.. 36117 Hillcrest, Eastiake, 
OH 44034. 

DESCRAMBLER plans. New design decodes 
gated sync suppressed signals— newest pilotless" 
method. Circuit boards, most parts from Radio 
Shack. Detailed theory, drawings, schematics, in- 
structions S14.95 plus $2.00 shipping, DIRIJO 
CORP., Box 212, Lowell, NC 28098. 

CONTROL your world with your computer! Control 
up to 48 devices easily. Complete plans, sche- 
matics, programs $9.95 B & W ELECTRONICS, 
3621 Lowden, Kalamazoo. Ml 49008. 



REEL-TO-REEL TAPES 

AMPEX professional series open reel tape, 1800-or 
2400-feet on 7-inch reels, used once. Case of 40, 
$45.00. 10*4 x 3600 feel and cassettes available. 
MasterCard Visa. VALTECH ELECTRONICS, Box 
6-RE, Richboro, PA 18954 (215) 322-4866. 
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^ALUMINUM EQUIPMENT CABINET 

9" X 12" X 3-1/2" ORIG COST S40. NEW HEAVY 
GAUGE ALUMINUM (l/8« SIDEWALLS) WITH ATTRACTIVE 
BLACK FINISH, GREAT FOR ALL SORTS OF TEST AND 
COMPUTER EQUIP. FRONT PANEL IS PUNCHED FOR 
COUNTER/ DVM USE {EASILY COVERED), REAR PANEL 
HAS OPENINGS FOR LINE PLUG, SWITCH, ETC. 
X-B000 WT 5 LB $9.95 10/$69 100/$75 




END STACKABLE 

LED VU METER 

M-4275 

WTO.! LB 

NATIONAL NSM 3916-9 
INCLUDES A 10 ELEMENT LED 
LINEAR ARRAY WITH AN LM3916 
DECODER/DRIVER. THRESHHOLDS 
ARE SET AT COMMON VU POINTS 
THE FIRST 7 LEDS ARE GREEN, 
THE LAST 3 ARE RED, 2" X 
0.85" OVERALL, OPERATES 
FROM 3 TO 24 VDC, 11 
ACCURACY.. . DATA - .50* 

10/* 34 

IOO/»300. 




SOUND EFFECTS ^ 
PC BOARD 

Iv/eePA! 




<$%*! 



COMPLETE, OPERATING ASSY. 
HAS FLASHING LIGHTS, HEAVY 
DUTY 2-1/4" SPEAKER, RUNS 
ON 9-12 VDCI MAKES SIREN t 
EXPLOSION SOUNDS, BUT YOD 
CAN RE- PROGRAM THE SN76487 
TO MAKE LOTS OF OTHERS! 



X-1560 

195 



WT 0.2 LB 
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NATIONAL MA-6008 IS A 
COMPLETE DC POWERED CLOCK 
WITH KEYBOARD TIME/DATE 
ENTRY, TIME BASE CONSISTING 
I OF AN MH5369 AND 3.579 MHi 
I CRYSTAL, ALL IN A 2-3/8 X 
I 3-1/4 MODULE. BRAND NEW, 
I 100* FUNCTIONAL. DATA-. 2 5+ 

L 



IO/*25 

M-6008 



100/* 200. 

WT O.t LB 



YOU SAY YOU WAHT A FREE 1 
FLYER AND YOU WANT IT NOW? 
JUST SEND US A SELF 
ADDRESSED STAMPED BUSINESS 
SIZE ENVELOPE. 



'IAMONDBACK 

A ELECTRONICS COMPAMT 
? FO BOX 12095 

SARASOTA, FL. 33578 

Phone Orders (813) 953-2829 

Continental US add $1.10 
for the first pound and 50$ 
for each additional pound. 
Canada add $3.50 first lb 
and SI for each additional. 
Florida add 5% sales tax. 

MAIL ORDER $7 MINIMUM 

COO, UPS CASS OMIT flS MIX. 

LVISA t MSfBMCAXD $15 HIM. 
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MICROWAVE TV ANTENNA SYSTEMS 



Freq. 2.1 to 2.7 GHz . 34 db Gain + 

* COMPLETE SYSTEMS: 
(as Pictured] 
Commercial 40" 

Rod Style $99.95 
Parabolic 20" 
Dish Style $79.95 
COMPONENTS 
Down Converters 

(either style) $34.95 
Power Supplies $24.95 
LIFETIME LIMITED WARRANTY d W to 1W. DC+| 

PARTS & LABOR Data Info {Plans] $ 9.95 
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7-800-344-4539 



AK. HI. MI-«S1.6674 



t.V*rmAff«driFfwniqndi.t<'<tv(lurQ«f 7i i«iplf to cpplt Meit ftnnt. win be DhJi-^i ton t» tcmfrinri l<* g rtionwiuount. ■■•ma. Iitkki on mi 4,1* shmtai* v« dinMn iceivi; 
:■ NO IbHtMq it« (Ht tv4wr. Alftf iwrting T &* «iVt . lenjt <iD tf ih* *i«™r,iofel« .mm v4 opp*,- f h* spot up id to .d^nwf Te flui lufrehri, aid 1** ran AMv>nt<shU ,'vn TNn* odd 

thr wf>hB Lhail WrOTrftN^aadtfWWXtlaodlrtllHAtfvU.Sjl Omfegnd ttcixt n^n [tofr * IM^ «*t ^V^hwi (Titer. "■«»*■'' 

*HFN OtOfrmc IT PHONI NIL i'UtlMi)]im, HI. uO 7H «1 .»r4) *T nil M«* |i> vfe Tt; OKI IIT High,,, » Swlb, lfclit KItt Ftf*. MM »fc»l UAO SJ! 

tH >»ntT «dw. Jftutlr Charflt Wlff U D QtQtKE Y GUAttANTfl; Ant, pcrH fir pr«Jgm pMrrhawt from D9. It*, rM pnn« to bt httdtM -N h M0 ° *"■ ** 
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PERSONAL DEFENSE AND PH0PEBT1T PROTECTION 
UTILIZE SPACE AGE TECHNOLOGY. 

CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON 

BE ILLEGAL. 

POCKET PAIN FIELD GENERATOR — IPG50 

Assembled $64.50 

IPG5 Plans $8.00 IPGSK Kit/Plans $44.50 

PHASOR PAIN FIELD CROWD CONTROLLER — PPF1 

Assembled S250.00 

PPF1 Plans $15 DO PPF1K ... Kit/Plsns ... .$175.00 

BLASTER— Provides a plasma discharge capable of puncturing 
a can. 

BLS10 Assembled $89.50 

BLS1 Plans $10.00 BLS1 K Kit/Plans $69.50 

SHOCKER/PARALYZING DEVICE - Very intimidating and 
effective 5 to 10 feet 

SHG60 Assembled $99.50 

SHG6 Plans. .. StO.OO SHG6K Kil/Plans $69.50 



RUBY LASER RAY GUN - Intense visible red beam burns and 
welds hardest of metals. MAY BE HAZARDOUS. 
RUB3AN Parrs Available lor Completing Dance! 15 00 
CARSON DIOXIDE BURNING, CUTTING LASER - Pro- 
duces a continuous beam ol high energy . MAY BE HAZARDOUS . 
LCS. All Pens Available tor Completing Dovico S1'j 00 
VISIBLE LASER LIGHT GUN - produces intense red beam for 
sighting, spotting, etc. Hand held complete. 
LGU3 Plans.. $10.00 (Kit S Assembled Units Available) 
IR PULSED LASER RIFLE - Pioduces 15-30 wall irtlra-red 
pulses at 200-2000 per sec 

LRG3 All Parts & Diodes Available $50 00 

BEGINNERS LOW POWER VISIBLE LASER - Choice of 

red. yellow, green— provides an excellenlsourceof monochromatic 

tight. 

LHCZ Plans $5 00 LHC2K Kit $34,50 



■ S N O OP ER PH ONE — Allows user to call his premises and lislen 
i in wi ttsout phone ever ringing. 

; SNP20 Assembled $89.50 

- SNP2 Plans Sfl.OC SNP2K Plans/Kit S59.50 

n" LONG RANGE WIRELESS MIKE - Miniature device clearly 
transmits well over one mile. Super sensitive, powerful. 
•4 MFT1 Plans $7.00 MFT1K.. .PlansMI.. ..$49.50 

BWI RELESS TELEPHONE TR A NS M ITTER - Transmits tratll 
sides ol phone conversation over one mile, shuts of I automatically. 
VWPMS Plans S8.00 VWPM5K. .Plans/Kit .$39.50 
TALK & TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE — Great for monitoring telephone use. 
TATZO Assembled $24.50 
TAT2 Plans S5.00 TAT 2K Plans/Kit $14.50 



I 



Our phone is open for orders anyti me. Technicians are available 9- 1 1 
a . m. , UrjnJhiiis for those needing assistance or i n lorm ition . Send 
for free catalog of hundreds more similar devices. Send check, cash, 
M0, Visa. MC. COD to: INFORMATION UNLIMITED 

OEPT R8 . p 0. Box 716. Amhersl. N H 03O31 Tel 603-673-4730 
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UHF, CABLE-TV UNITS 

ZENITH VHF/UHF "Super Z" kit In stock (also 
works on Zenith cable units, Z-Tac) only S1 79.95. 
Put a little sting in those faraway UHF stations 
with our 25dB preamp kit, the 'Scorpion" 
$22.95. Large quantity discounts on cable units, 
N-12's, SB, MLD-1200's, filters. We buy surplus 
parts, excess Inventory. We now have over a ¥> of 
million dollars in parts stocked, resistors ca- 

fiacitOrstoils.lC's many more. Check out our 
ow prices. Dealers give us a call on quantity 
pricing. Will ship anywhere. FOB/Balt. COD wel- 
come. Carte Blanch/Diners Club accepted, UPS 
Daily. Add 3% shipping. Maryland residents 5% 
state tax. Credit card orders, information, COD s 
and dealer pricing call (301) 574-7882 or 7883. 
Call or write for free catalog to S.E. CORPORA- 
TION, PO 9534, Baltimore, MD 21237. 



SCANNERS 



JOIN 30,000 other scanner owners in the nations 
largest not-for-profit association of scanner owners. 
Bi-monthly publication with tech tips, fascinating 
true stories, news of new listening adventures. Plus 
member benefit package including car rental dis- 
counts, no-extra-cost insurance coverage, free 
classified ad service, and more. Send just $9.75 for 
10-month trial membership to: SCANNER ASSO- 
CIATION OF NORTH AMERICA, 240-A Fend 
Lane, Hillside, IL 60162. 



CABLE TV NOTCH FILTERS 

SUPER powered notch filters. Eliminate any un- 
wanted signals. Channels available:2-6, 14-22 (A-IJ. 
Only $19.00 each. Money back guarantee Quan- 
tity discounts. CATV, PO Box 17621, Plantation. FL 
33318. 



CABLE CONVERTERS & DEBC RAMBLERS 



HAMLIN OAK JERROLD 
SCIENTIFIC SYLVANIA ZENITH 

ALL TYPES OF CABLE TV EQUIPMENT 

MICROWAVE ANTENNAS h ACCESSORIES 

- FBEe ILLUSTRATED BROCHURE — 

— CALL OR WRITE — 

HH.Fi SALES 

221 E CAMELBACK VI 

PHOENBC AZ 85012 

[goal 393-0598 




BUSINESS OPPORTUNITIES 

US SB. 00 including disk thousand name brand pro- 
grams for Apple IBM-PC details RELIANT, PO Box 
33610, Sheungwan. Hong Kong. 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness— without investment. Write: BUSINESSES. 
92-R, Brighton 11th, Brooklyn, NY 11235. 

PROJECTION TV.. .Make SSS's assembling proj- 
ectors. ..Easy.. .Results comparable to $2,500.00 
projectors... Your total cost less than S20.00... 
Plans, 8" lens & dealer's information S17.5Q... Illus- 
trated information free... MACROCOMA GFX. 
Washington Crossing. PA 13977. Creditcard orders 
24 hours (215) 736-2880. 

YOUR own radio station! AM, FM, cable. Home 
Operation possible. BROADCASTING, Box 130-F2, 
Paradise, CA 95969. 

BURGLAR alarms — booming business. Get in 
now. Starting information S2.00, DYNAMIC SE- 
CURITY, PO Box1456-T. Grand Rapids, Ml 49501. 

QUALITY ELECTRONICS, 2305 Old Buncombe 
Rd . Greenville, SC 29609,(803) 235-8691. Mail or 
bring in service for Comodor Phone Mate, Pan- 
asonic dealer distributor. Inquiries invited for other 
electronic service quotes. 



AND ART SERVICES 

FACE 

PLATES 

ENCLOSURES 

WHITE OR CALL 
For Literature or Quotes 



iMM.i.iuirfii.'nina 



Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors, FM 
converters, PLL & slider tricks, how-to books, 
plans, kits. Expert mail-in repairs S conversions. 
16-page catalog $2. 



CBC INTERNATIONAL. P.O. BOX 31500RE, 
PHOENIX, AZ 8S046 (602) 996-8700 



Let us quote you 
on any stage of 
your product from 
proto types to 
production. 
FABTRON OIV. 

PO Box 925 
Columbia, TN 38401 
1615) 381-11« 



PRINTED CIRCUIT BOARDS 

PRINTED circuit boards, double sided with plated 
through holes or single sided. No set up charge. 
CAUDILL INC., 205 East Westwood Ave., High- 
point, NC 27262, (919) 884-0229. 



SINE WAVE QUESTIONS? 

TROUBLE shooting, alignment, antenna hookup, 
improvements manual, S6.00. STV authorization 
control, $3.00. Both, S8.00. SIGNAL, Box 2512-R, 
Culver City, CA 90231. 



DESCRAMBLERS 

AMERICAN-CANADIAN 

Now S-aiel ■■iin Descrambdefs 

C-1000 / ZENITH TYPE 
Descrambles "aver the ilr" and 
"cattle" sync suppressed active 
video inversion signals 

- . Really to go C-1000 379 99 

3 Complete Kit C-tOOOK Fl* K 

Printed Circuit & Manual 24.95 

MOO / JERROLD TYPE 
Cable Descramrjler lor >r>bano gated 
suppressed systems 

Ready to go C-1O0 119 95 

Complete Kit C-100K 54.99 

SEND $2 f OR COMPLETE IHFORMA TIVE CATA LOG TO 
DETERMINE WHA r TYPE YOU N£ED 




Buy 1 kit 
Gel 2nd kit 

at Vt price 



J I D ENGINEERING 

P.O. BOX 6099 

Falmouth, Maine 04106 

(617) 837-8431 

Dealers Wanted 

Special Quantity pricing 

CODS -OK 



A» J & products are er.g n«ied roi zaoite ill tit gujrar-itcc 
VQdiy? 1 *e sund behind our products where ojhen Idii le 



GRAPHIC EQUALIZERS, ETC. 

NOISE eliminators, expanders, power meters, 
others. Twelve-24 bands'channel equalizers from 
$89 00 Kit see R-E 5-6/78, 2/80, 3-4/81. Catalog; 
SSS, 856R Lynnrose, Santa Rosa, CA 95404. [707) 
546-3895. 



CABLE TV 



DEALERS wanted: Channel 2, 3, and 4 notch fil- 
ters. Money back guarantee. Send $15.00 for 
sample and quantity price list, Specify channel (s). 
LEE KURTZ, PO Box 291334, Davie, FL 33329, 



24" DEEP DISH 



ifl.ra.myM'i: 



in»ii;i»;i.7iM 

1.9 to 2.6 GHz 
Frequency Range 

24" Parabolic Dish, Pre- 
assembled Probe with Down 
Converter. Power Supply and 
Tuner Switch. 63' ot Coax 
Cable with Connector. Trans- 
former for 75-300 Ohms. 
Mounlino. Hardware for Fast 
I and Easy Installation. 
ORION ELECTRONICS 
P O. Box 26420 
Tempe, Arizona 04282 




(602) 897-2321 Suggested Retail $259.00 



SPECIAL $74.95 
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ADVANCED 
COMPUTER 

PRODUCTS, 




1985 

MAIL ORDER PRICING ONLY 



$5,000,000 SALE CELEBRATION) 
SAVE NOW AT NEW LOW PRICES!! 

9th Year Anniversary SALE! 



ALS CP-.M 3D PLUS CARD CALL- llnffi 
COOl IBK RAM CARD SALE 3fl Ed 

CO£S PAH PFCNTER CARD w.tABLE 4ft CM 
COE3(«COL EXt AJK CAfiD SALE 99.95 
13 PKASO LO |« to] 13**5 

KENHStftCTOK SYSTEM UVEA nfl-ftS 

KEHNSrwLYfON PC UV0I 3flft5 

KRAFT JOYSTICK 3A01 

MET SPEED DEMON .24O.0S 

MicreKoFT 2-ao flOf ico 247 : :, 

OFIAPFLEU PLUS 1 IV Hi 



SALE 



BUFrEftED GHAPPLER 

GRappler blIpEr serial 

VTDED ." P'jB II:. I O 
APPLE Ita SERIAL CAH.r 
APPLE: lid KEYBOARD 
APPLE i in POWER SUPPLY 
APPLE ILM DISK. DtWT HOLLER 
APPLE Ills CGCLM FAN SYSTEM 
STREET ECHO 11 SPEECH HY3TEM 
TITAN AOCELEPATOH. ■ CARD 
WIZARD BO COLUMN CAFID BALL - 



(349 95 

41 '0 95 

160 95 

50 95 

so as 

4895 
49 9! 
90 95 



FARADAY IBM PCS- 

CPU **»r* alUK, HI ( 

$349.95 



MOST MAJOR 
LINES IN STOCK 
CALL TOLL FREE 



ART ■CQMBOPI.LJS-' B4K. 
SI-KI'. "MAjaMIIEH" B4K. 
3IOJUA MK CONTROLLER 
HAFffl H3* CONTROLLER 
1 Wt. INTERNAL. HARP DJ3K , 
10 I* EXTERNAL HARD QtSK 
15 J*MTERHAL HARD. Dig*!. 
15 Mb ECfFfPULHARODHK. 
0O WATT BOOSTER; AUP*LY 
130 WATT MM SUPPLY 
PC COMPATIBLE KEYBOARD 



PLANTflCNCS ■COLOflPLUS- 
10 MblKT. TAPE STREAMER 
PCR5Y3T MONO CARD 
PAAaLXSe MON0JOOLOH 
HERCULES MONO CARD 



NEttl BROTHER U2024 1240*1 

OOEX BOFjT itQcfHl SALE 

EPSON RXflOWOFT < iokmi SAVE 

EPSON MX. flOFT [*0;p4| SAVE 

EPSON FX 40 i leftpt) RAVE 

EPSON FX-1 DO (lOOswl SAVE 
MACINTOSH of Ike &ERMJ. ug 

OKIDATAS2P MftKMI SALE 

OKioATAWpneooMi] 

OKIDATA 04P lIOfcMI 

OKIDATA 2350P i{35Qc?U 

TOSHVAP1H1 |24(*!l 

3TARQEMIHI 10X{12Cftpi| 

STAROEMtW 10KPC 

STAR OEMIMl 16X 

STARCHMW 1SXPC 

SPECIAL STAR STX-H THERMAL 

NEC 0027A PORTABLE PAINTER 

PANASONIC 16« 1 9ALE 



240 05 
10009 
Ml! 
793M 



1M OA 

0*tO 

,12ft 46 

SBftfta 

MGOOO 

1 6ft GO 
*»» 
59* oo 



NflDO 

078 do 
12*000 

148 00 

:50» 
100 00 

150 00 
190 00 
11900 

JM9S 

709 DO 

iMBDfl 

:i3K 

J2SDO 

are oa 

44BCO 

I2BO0 

.ojc: 
330 00 



AUDEX JOOG |UP E£N| £1 30 05 

AUDE* 300A IAJJMRI F4B.BB 

AMDEX3lOA|RlMAMBEnt IM&5 

CALL PDA COLOR I A HP* MODELS 

PGS HX-12 |BBM COLOR] 4*1 05 

POS SR 1 2 (H1-RESJ B4D B5 

POS MAX-12 ll&M QUEENS 108 05 

pas ooubler boaro h7.» 

TAXAN 420 |Nf RES AMI 3«SJ DO 

ZENITH :'>.,-;:- J « 95 

IEN.rTKZVMI31Htt C*J 

SANVO ftiM (MEO-ftES) ?7B Da 

SANYO 7fioa (HI RES'. 379.00 
SANYO ,LCOKAL .■■!?: 12 " AMBER SALE 74 95 



1MTCQMP "PC IHltLLlMDOEM- (IWT1 
HATES SMAftTMODEH I TOG |EXTl 
MAYES SHARTMCOEM I2COH |INT| 
HAYFJ SiWlrrwOOEJU SOO (EXT> 
MICROW30EM APPLE »• 
FSK>WETHFLJ3 lreflUfMAOHTOOHh 

phometkpjs laoopPCExn 

NOVATION ACCESS J-M 

CAT COhUUNSCATICNS SySTEM 

APPLE COUP LOW KMT MOOEM p 



5349 95 
4W95 
42995 
229 95 

4HH 
550 65 
5HH 

41995 
10149 95 



imidmj 



SEAOATE ST5M 5Mb 
CMl lDMb 
CMI 15Mb 
CM>22Wb 



SURER SAVER 

HARD 

5Mb S199 D 00 

HEW FACTORY DIRECT 
NO RETURHS AT THIS PFSfCE 



|.)MIl.] ; ll'l=H 



TEAC 55B (149 99 
UlTSLFBI^HI 485 1 S49 95 

SNUOAAT 4» iH 95 

TANCON TM10O3 109 99 

I- OIVK DRIVE* 

SMUQAflTOOlR 9209 95 
SKUENS FOQIQ0-9 1» 95 

MMEN4 FDDJQM OSIDD 109 » 

UTS M3»S4 459 95 

M1TS MZOBS. •*¥&. 409.99 

TAH0ON B4*E tthft. 009 95 

OUHE 242 Wfl OH 95 

D-%" CASE POWER E-LIPFVr «S 99 

M4" DUAL V»HT *ffCflWER BCPPLY f( 99 

*" OLtAL CASE VPOWEfl EUPPLY 2f0 95 

r TUHLINt DUAL WPOWER StlPPLV 109 03, 
9!*"HAN0 0Bi<WPOWER SUPPLY TM 05 
5* 1 " W HBH HARD DISK 149 0a 

APPLE Jl.1b# COMPATIBLE 11 74 95 
APPLE ll«* COMPATHlE VI KUH 154.95 

uicnoaa apple hc drtve 210 oa 

APPLE H k, APPLE He ADAPTOR If BO 



NOTICE TO QEAIERS — We Will 



KEYTROWC 5150W1 ISA 

MOU3C SYSTEMS MOUSE VliSVt 

C4JADBOAJ1L> WM4K 

TfCMAR GRAFirCS WAsfEPl 

TfCMAR CAPTAIN CJK 

CURTIS PC PEDESTAL 

POS or C4JADCHROME ADAPTOR 

TILT md SWIVEL STAND 

SYSTEM STAND 

EXTENiCJ CABLE IBM MQHQ 

KEYDCAHD EXTENSWJ L>BL F 

SUROE 3URPRESSORS 

DIAMOND i'LEWO'J: 

EMERALD .LIMFI 

SAPPHIRE (PEACH} 

nUBT ICflANQEl 



OWlBflDO 
I4B D5 

siaco 
usoa 

J10O3 

3)W 
.BOH 

ai« 

21 CD 

sow 

2900 

3000 
.4900 
9900 
0900 



*4K STATIC RAMCARD S1&9.9E 

PLUS MAJOR OEM PURCHASE 

WHILE SUPPLY LASTS 

ALL NEW, SOME ffO DOCUMENTATION 

* TUART BOARD SALE 09 95 

* FRONT PANEL DD HMriAii SALf 79.95 

* AMD MPU BOARD sale 49.95 
» i- Floppy OOhTrOUer iHeml 149.95 

* S-l DO EXTENDER CARD 24 95 



Olirf- OX QTPASS CAPACrTOfl 10CWI5 50 
S uFOiSC BTPAK CAPACrrCfl 100/550 

OtL^MCjNfltmilCCAPAaTOfl 10OV1I29 

1 uF MC+HXJTHE CAPACITOR 1AOV14Z5 



PN2222A ?m DO 

PN2M0A STl 00 

PMlB 2V1 OO 

2N22IBA 45 

2N22IBA 45 

2N2flG5 40 

3N20DT 25 

2N30A5 A3 

2N3549 4/1 05 

2N05» 4/1 00 

2N3T72 1 00 



3N9904 

2N»00 

TiPaA 

TIP30A 

T1PJ1A 

TUPMA 

tN4145 

tHTOI 

TN40O2 

1N4DD4 



natoo 

1Wt» 

i--:>'i 
21(00 
2J1 23 
VI 25 

251-100 

snoo 
i?jiog 

10/lpO 



|.l 3 MK.IHW:a 



MOT-J S » 

MCT*a i w 

mCT-» .95 

MOA-2H ^ Of 

4N2A 05 

4N27 05 




t2Ea2masEE3 



S-lDQST 

SlOOWW 
44 RnBT 



$3 99 93(29 



i.Mn=niiMKma 



144 
53.10 
240 

i,!ijii.v,i m 
55 a; 
aas 



OB25S |F«mrt 
OB25PJM#»l 

Hood Si 25 
OE37S !F«rit| 
OE37P , Mil/ 

Hood Si 75 Mt3 H/VV 5 ii 

0O5OS |F irrjifli fa 05 ! 

DOK* | Mat* | SDO 

Hood 13 35 Mtg H.Yi 9 OD 

{OTHER ITTUH IN CAT ALDO] 
CEHTW>N»C5 
IDC 54 Pw Mil* i 

rDCMPtfi FarMfe 
S4i* S4FY1 W^t 
B(A5V X P*i Fwnli 

JCAil TOU FREE FDR IpC't) 



i.: : - ..i !.=■' 
l4F«i ST/LP 
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DT1050 — Appllcillont: Tiaching j)ds r 

Dppllanc**, clocks, automotive, tiiecommiinica- 
tEont, lanflu«g» iransFillom, stc. 

Thw Dt 1 KO li it altndiHl DIG^TAt,*. E n hit tnccdod Willi 1 37 ujianla 
■ rrf UHFlil WOEtfl. J loo«, And 5 d'ffilflfrL kiltntA duiihani Trio 
«ewdi jund iDno* h»vi» c*fln i»ign«d d>icr*t* iddititua, nt4ktng il 

JMltlUlfl 1O-0UlpUt alAfJlB WC/d9 Dr wgrdj CDnrilnrBlBJ InlO phraH* 

Ot ww Hfiltfbcn. Th« "rtWti" ou tpul ol ih* D71050 H ■ highly w 
ImlhBitln mail* *sit* Fipm»l« «nd chilctran's voten can ba aynth4nif 
«d. tm raeatjular/ H choiai i* in«i 11 li pppiltabhi lo many jjro- 
ducln and mtrnoit 

Thi D734HO a i lf lll lll o4 j Sp**cr» ProcaiKr Cnip. HM541.04 C40-p4nG 
Jftd Um (2) SfHHKh nDH4HM321545Sni and MMJJKaSSftlC^-P*! 
•long Wtlh t ■aaitf W(Hd Hal and ■ ri-ComrrmwiKt i-:ttimiric 
diagram or 4fm ApfMlf ain^n (iict I 

DT105D Digttilkir 1 " S34.95g>. 

H M54104 Processor Chip 114.95 m . 

DTI 057 - Eijundi Ih* DT10M nuDularr (mm 137 li mtr ISO 

wofdi. Includet t ROMj arid tplu. 

PMHn, 071057 . S!4.95 M. 
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74HC High Speed CMOS 



CIRCLE 114 ON FREE INFORMATION CARD 
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Commodore" Accessories ProModem 1200 and Options Apple' Accessories 



RS232 ADAPTER FOB 
VIC-20 AND COMMODORE 64 



#> 



TTve JE232CH aJtcwi connection of standard serial R5232 
prinlaf*, modems. M&toywr VIC-20 and C-G4. A 4 -polo 

switch allow* the inversion of the 4 control lines. Com- 
plttfl installation and operation inilructions Included. 
* Plugs into User Port * Provides standard RS232 signal 
levels ■ Uses 6 signals fTransmii, Receive, Clear to Sand, 

Request lo Send, Data Terminal Ready, Data Set Ready)- 

JE232CM , $39-95 



VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 



*g> 




IBM64K (Nine 200ni 64K RAM 3). 



.543.95 



IBM PC AT 

': n DM Hn 

IBM12BK [Nine 200ns 126K : HAW*).,. _■ . . 5199.95 



APPLE He 



JEBB4. 



■ 599,95 



TRS-80 MODEL I, III 

t»chKiicom«i<»nwtott*il>ivfl'icMM3?»iie04i4HiiGa isKDyrwnk: 
FtAMl end d« um«1t»bftn fef C4ftv*t»ft MKW 1 t FK eOuiOe*4 «i[h E,- 
ddhUBn In.rtic. can be rjnpaftd,d to 40K »rti 7 Ki!s W*i*l B Can I?* 
•KM TJ*J l*om 1 tK to 4 8K uwno 9 M* Each M eitH cawl computer by 



TRS-1BK3 200ns (Model III). 
TRS-16K4 250n» (Mod-Jll). . 



. . SB.9S 
. . 56,95 



TRS-80 MODEL IV A 4P 

t-. Jtf to *ittaH M cervtt cwne*** «nth fl ** 1 1 HW-2G r20C*ii) hk Dynamic 
RAMI .and canw«T*co ■JMjncrUto' Ctjnwfi Tr-.S-.Kr Wcdei IV cranoutEn 
tram iWtofr-LK Ai»*jiMnd».tA«W'1iPn'OtnfrtKte 124K 

TRS-64K-2 S3895 

[Comwlslh* Mod* N from lUbUKorHliipiKlhiikiditVFrM 

THS-64K2PAL tMwHsl IV onryj $59 95 



{■t-41W»» 



bWU.a^te*»a»*wlfcnm.>4Xto1?ftK] 



TRS-80 COLOR AND COLOR II 

E«y to mMji kh «"** comoU* ■** I «Kh JIWN-K} (SSMnu HK 
Dvrwnic RAMi md deoiimntibon kw e flmm wi Cawwa TBS- » Ca« 
Canput*™ mrrtfi D. E, FT F Ind »C tcirtvn EKMwtli ha JJK A.*? ««nrt* 
TRS40 CekH" C*mpgt*r I Up G4K Fi#i LXJS 0* OS-9 rflquind 10 ui-ha 
M M*t HAM en a* am&mn 

TRS-64K-2. S36\95 



rn jAiJL3rnj£s Protect You rsetL. 
DATASHIELD 
Surge Protector 

' Eliminates fQll£Q* (pikes And E.MI-RF1 no<H 
twfcjra A can damage yatw oqmpmont or Cause 
data lois ■ Smooth wananty ' Pfrwef disaipa- 
lion { 1 00 mlcrosocondat. T ,000.000 waits ■ 6 
WGlteti - 6 fool power OQf d ■ Norma] Ime wjb> 
*g« indtcalDT light * Brown out/Week oul reset 

Model 100. . ™f! $69.95 




JE52BAP 



JES20CM 

• Qnr ?50 attwd vocabulary -alliKni jwow the Iwmitnn dI nort 
linn SCW wo/di * Sutt'in ampldm. sptaker, toliima chtLtqK and 
jvdKi .jjck - frMtsa.ii i tkiT natural mils votes * Plug' In uisr 
r*j-d T wrlh dgtujuiitliucn and urn pi* to-hwart * Can >■»: 
7*a X 3>V"W y i-3/rw 

APPUMTJOHSj • SKuritv Wat nkfifl • TetoctHimunieaHon 

• Tiiching • H*mdtcia Aid 

* IniimnHfttilien ■■ Camit 

Pin Hd DtKcrtpllon Prtaa 

JE520CM FMCnmmedDriB4 4VIC-?Cf 5114.95 

JE5Z0AP ForAaotoll, ll-Kind tie SI 49 . 95 



Computer Memory Expansion Kits 



IBM PC, PC XT and Compatibles 

MeM bl A* pcpuUr Mimen Boards f»g QuBdram" Eipanuon Board*) 
■Jh»v«toaMwKM.t»ona.t4K. rJaK.. ig?>.:er J66k fn* ibm&jk; M wm 
poouliia thai* baanb in &4K byka mcrHTwoti Th* Kn it, impl* u iniull - 
igil n*««t Bui t - 6*K HAM cTupi « tho premdad jpcl«ct»ind Jillhajgrpuijl. 



Pmtocf 

Yourself.. 



\ 



•■ 



DATASHIELD 

Back-Up 
Power Source 

Ftovioet up [0 30 mirnrtaa Cl condriuoui 120 
VfC sons paw** n> your compuiec syawm 
(load dnpendant) when ypu have a black QUI 
or wkapB sag ■ &x montfi warranty • VAnghl 
iPCSDOr 2J loa.- IXT300C 37 5 lot 



V n 



PC2 00 (Ouloul M% IOC «t.|. 
XT300 (Output ™«na: 300 Mil. 



. $299.95 
. S399.95 




}£- Intelligent 300/1 200 Baud 

PROMETHEUS ™ e P h ° n * "«*?!", wi ? 

Real Time Clock/Calendar 

Tha ProModtm- 13 » Bel! 21 2A I30O/1 200 bind) inlelli- 
gent startd -alone modem *FuN feojured exdendabie 
modem ■ Standard features Include Auto Answer and 
Auto Dial. Help Commands, programmable mielllgent 
Dialing, Touch Tone" and Pulse Dialing a Merc ■ Hayes 
command set compatible plus an adollidna! extended 
command set* Stiown w/alohanumortc display option. 

Pit Ho. PtfcnplMMi Price 

PM1200 RS-232 Slant) Alone UniL S349.95 

PM1200A Apple II. II* and «e Internal UniL *369.9E 

PM1 200B IBM PC and Compatible Internal UniL S269.9S 

PM1 200BS IBM PC a Comp. Int. Unil w/ProCom Soltwara. S319.95 

MAC PAC Macintosh Package 5399.95 

[Includes PM 1 200, Cable, t. ProCom Software) 

OPTIONS FOR ProModem 1200 

PM-COM (ProCom Communication Software) 579.95 

Please specify Operating System. 

PM-OP (Options Processor) S79.95 

PMO-1 6K (Options Processor Memory - 1 6K) 51 0.95 

PMO-32K (Options Processor Memory - 32K) 520,95 

PMQ-64K (Options Processor Memory - 64 K) 539.95 

PM-ALP (Alphanumeric Display) 579,95 

PM -Special (Includes Options Processor, 64K Memory 

" and Alphanumeric Display) %j B9.&5 



KEYBOARDS 



Mitsumi 54-Key Unen coded 
Air-Purpose Keyboard 

■ SPST kcyawiEcrH<a ■ 20 pin ribbon cable COnrtBC- 
llon ■ Low profile keys 'Feaiures; cursor conlrols. 
control. CAPS (lock), function, umc and. anitt keys 

■ Color Iheycapa). grey ■ WL: 1 lb. ■ Psnoul indad-Ml 

KBS4 S14.95 



S»" APPLE' 

Direct Plug-In 

Compatible Disk Drive 

and Controller Card 

The ADD- 514 Disk Drive uses 
SJiuaart SA390 mechBnk3-143K 
formatted storage ■ 35 tracki 
■ Compatible with Apple Control- 
ler a ACC-1 Ce-ntrotler -Thedrivfl 
comes complete with connector and cable — just plug 
into your disk controller card ■ Siie: S'L x 3ti"W X 
8-9/ 16TJ -Weight: 4H IPs. 

ADD-514 (Disk Drive) $159,95 

ACC-1 (Conlroller Card) $ 49,95 

More Apple Compatible Add-Ons... 

APF-1 tCoofcrra Fan yrilh wroe pwtodenl. . . . 539,95 

KHP4007 ISwiEching Pc*cr Supply), , 559.95 

JE51 4 iNumere/AuK Keyaad tor Ml, .*,-.. 559.95 

KB-A6S rKeytnanta»K>yEKllw>tlht 579.95 

MON-12G |12- Gre.r>Monta Kn 1111- W.ltl. . . . 599.95 

JE864 |S0 Cot t6JK RAM k> *) 599.95 

ADO-12 istt' Hair-He>jht rjiih Dr^a). 5179.95 



DISK DRIVES 



| Documentation 
Included 




\&m'Lx4±Wx**'H 



Wew! 




16-9j , 16Tj6*i"W*:1*»'H 



^*P/© 




NEW! 



76-Key Serial ASCII Keyboard 

■ Simple HiJaJ jnierface ■ SPST mechanical MttDtr- 
i-ng - Operales in upper atXf hiwar Case ■ Fwo user 
tunelion Keys: F . -F5 ■ Si* finger frdCHf card connac- 
liOn - Color (keyi]: tan ■ Weight 2 lbs. ■ Data incl. 

KB76 $29.95 



Apple Keyboard and Case 

for Apple II and 11+ 

■Keyboard Direct connection with 16-pn nbnon 

connector ■ 26 special runcdonB -SIm; 14VL X 

WVt v, 1 bTH 

■ Case- Accomrriodatei KD-A6B - Pop- up lid for 
easy access -Sw 15h"W» 18'0 1 ***Td 
PrJo* 



KD-EA i Apple Keyboard and Case (pictured above). . ....... $134.95 

KB-A60 _ 68-Key Apple Keyboard only, S 79.95 

EAEC-1 ' Exoanded AddIg Enclosure Case only, L ,. $ 59 95 



POWER SUPPLIES 



TRANSACTION TECHNOLOGY, INC. 
5VDC e 1 AMP Regulated Power Supply 

■ Output' -SVDC • 1.0 amplAlu -30VDC ragulatfldi ■ Input: 1 15VAC. 60 He 
■Two- Ion* (Olack..'beigei sol I -enclosed case ■ lect, 3-CDnductcr black 
power cord - Sue: BV L x 7'W * 2^- H ■ we.ghi 3 lbs 

PS51194 $14.95 



MPI51S 

HFD480 

TM100-2 

FD55B 

SA455 

FDD100-8 

PCK-5 

PCK-8 




(MR S'< • SS full-lit.) S 89.95 

(Remex 5'*" DS full-hL). .... 51 29.95 

(TanrJon 5V DS lull-tit.l 5159.95 

(Teac 5'i" DS hall-hl.) 5149.95 

(Shugart 5>»" DS Itall-hL). ... 51 59.95 

(Siemens 8 - SS full-ht.) 5139.95 

(5'i " Power Cable Kil) 52,95 

(8" Power Cable Kit) 53.95 



UV-EPROM Eraser 



8 Chips -21 Minutes | 



^ 



^ 



1 Chip- 15 Minute | 



Erases j^lEPTfOW; Erases ualo6cnipsir«lhin21 mir.ut4*t1 Chip 
in 1 5 mpnulosi . Maintain a eonatanl ojtposure diilance ol one tncfi. 
Special conoXJCllve h»m rtnef eltminalaa fljaitc buiW-upL EuWt-in 
jatety lock to c&vent UV Dxpasura Cumpad — only 9. DOT K. 
3 7vi VV > 2 tO "H Ccrnrjicltj wrlh hoWing tray tCxr B chips 

DE-4 UV-EPROM Eraser $74*95 

UVS-11EL Reptocernent Birifa. » «_ S16.95 





% 



Power/Mate Corp. REGULATED POWER SUPPLY 

• Inpul : 1 G5- 1 25/2 1 Q-25C VfC at 4 7- G3 Hz ■ Lme regulation "- HQbti • Three 
mounting audtvcea • Qvervoltagc protccllon ■ UL recognised ■ CSA cenlied 

EUAS/GB 5V*3A^Ve2-5A **jT_jt4'Vi')[ 21*11 2 Lb*. t2S.5i~ 

EMAS/6C BVU6Ar6v»5A SKI. x 4 T i*W x 2 r i"H 4 Ltw $39.95 



KEPCO/TDK 4-OUTPUT SWITCKING POWER SUPPLY 
' IchmI for disk drtv* needs of CftT terminali, mkr ocomputera and 

videog*nT«-lnpuL:1T5/230V*C.5Cu l 50H£-Outpyt -5v*)SAmp, -12V-* 
1,fl Amp, +12V a 2 Afflp. -t2V • 5 Amp - IX racoflnited * CSA cen.fied 
-SiW,7HT. B 6.3/ll^O^VtoBri!2Jt« $59,95 ©aCh Of 

MRM 174KF 2 for S99.95 



Switching Power Supply for APPLE II, II+ & We" 

- Can drive four (loppy disk drives and up to eight expansion cards 

■ Short ciroull and overload protection * FJls inside Appla computer 

» Fully reuuiated +5V S 5A, +12V d l ,SA> -5V 6 .5 A. -12V G ,SA 

• Direct piug-in power cord Included * Size 9VL x 34TrV it 2*"H 

-Weiflht:2lbs- 

KHP4007 (SPS-109) S59.95 



4-CHANNEL SWITCHING POWER SUPPLY 

* MiCropf occs Kjr rnxni-COfllpuJar, Lernlinal , medical equinniBnl and process- 
conlrol applications - Input: 90- laOVftC. 47-44DH£ -OuLpuL +5VDC Q 5 A, 
-SVDCfl 1 A: +12WDC « tA.-T3VDC« lA ■ Une refluletwn v ■ 2*- ^ppJe- 
2QmV p-p * Load regulatmn^ * t^fa ■ Oy« rcurrenl proriecbgn ■ AoY 5-V main 
Output 10^-Sko G'-ilx i-fWxt-lS-lb'H' wei^h? T^ ids 

FCS-604A. $89.95 



S1D.IXI Minimum Order — U.S. Fundi Only 
Calilarnla flosldonta Add 6^% Sales Tex 
Shipping — Add 5% plus S1.50 Insurance 
Send S.A.&& tor Monthly Smtea flfii 

m 



Spec Sheets — 30c each 
Sand S1.00 Poilag* for your 
FREE 1935 JAMECO CATALOG 
Prices Subjecl lo Change 




1355 SHOREWAY ROAD, BELMONT. CA 94002 
Mi PHOHE ORDERS WELCOME — (415\ 592-8097 Tofox: 176043 



JE664 EPROM PROGRAMMER 
SK to 64K EPflOMS - 24 ft 28 Pin Packafl»ea 

C uflil ir j MHMarnH — ItafWYf H« luMitifail SpltK kf Dairidtl 

■ Program- ,nnd vjlnJams EPROMa ■ Ct-rccks, br j^oporly it-J5«d EPflOUs 

■ EmutltuPnOHACf EPROMl ■ n.5a?3-7C Cotrpuiti kluHtdC* lor t-Jrt-Tjg and 
proflram w*4nfl » LcKli Haul ir4s ram try fc*vWm«l ■ dianata din In RAM 
Dv t»yb«iri3 - Load? RAM torn #n t WOM - Compvn EPROMs *jr ccm+ni 
dliter«ic« ■ C*p*« EPROMl ■ Pernor lnfut 5I5VAC. EQKr, kratfitn SCW 
peaMr eeti.'lumoiicm ■ EitctMun Cater -Muw4n*»d, fc«M tan dbm4i wih 

" J K5 , »'H- , w*>jhr 



TkaJuWenUPr 

I4K Br rrmdry^KHy Oati car t* E«Fri ineiif XMj i n 

■itfyi nj ta» j mwer DKHI, ff) Roti an EaarufaacuaV * 

■US, 0} fcn™ « pstf kaftavd .tin J«W» Pw* fw* h ne 

dri bi pufa rrttttj&t, nJ ~ 1 1 pr aif tvuH atnaniiaiaeliaaaaaHa Ih* HWM 
• be pnevaaad IV aaaal HSBBtn <t W *■*% thr JC&6* mpha DA1A md 
.iTjtWSS n coMHrt feoitend i^Anrnc, In-n A OShJT EmQU DATA' 



nncumn 

JEG64^A Ertt PrlfiaaW, 

An a i Hu li Ll 1 1 rtid imductut jui & 



M ap«ar<B oudt Tm ftti 



. S30G.GG 



JEttS - Ki33t MlWilfc OPTOI - Tt« *sjk h 

canauti jcuu u lu XiW'i PAH Ths atom hi ixtTtuiB to m 

*».Sh'EPPW0MliStf*.wH.EK4AriTs^ 

C"1rt «Tfvm Dtxwnvujbon 15 DTWdH b «d>Tl >* H">Vf h d*f cgmpuJpi wB> vi 

EPROM Programmer W/JE665 Option 
JE664-ARS S11 95.00 

i» a aai Tt bl*daT»»ladruicUri»*JM^yWMo*^ 






■aarwaw ar..*ar,«u» 1 
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TOP QUALITY, CURRENT DATE CODE PRODUCTS 



7400 



ACT* 
05501) 
05512 
05592 
.05640 



7400 
7404 
7475 
74121 



Pkftcr 

3 
S 
2 
2 



LIB 

1.85 

too 
roo/ 



ACT! 

05A01 
05AI3 

Q5A37 
O5A70 



74 ALS advancfois 

P»g 



74ALS00 
74AL30* 

74ALS20 
74ALS74 



P*g d 

OlT 

3 

3 
3 
2 



1.1 s 
LIS 
1 IS 

I.OO 



I Did you receive our J 
new 1985 catalog? 



05770 
05776 

057B0 
05B4B 
H5BBB 



74LS 

74LS00 
74LS02 
74LS04 
74LS74 
74LS123 



\r 



1 20 
1.30 
1.20 
1.00 



1.30* 



74F 



ADVANCED SCHOTTKV 

05F01 74F00 2 1JM 

OS F05 74F04 2 1.00 

0SFO7 74F0B 2 1.00 

05F17 74F74 2 1.10 



V.i'.: 



NAME 

ADDRESS.. 



MAIL COUPON TO; 



74S 



USA: P.O. Boi 9100 

W • 1 1 Borou h . Ml 11 . U I 5 1 1 | 
I CANADA: 5051 Fmr.sr SI. 
\]RC Msntrail, QugbK K4P iNl/ 

*\ /74HC HIGH SPEED CMOSN /^ C t . 9300 TTL P ^?A 



05504 


74S04 


2 


1.00 




15100 


74HC00 3 


1.20 




11004 


9 3 UPC 


2.05 


0550S 


74S06 


2 


1 00 




15105 


74HC04 3 


1.25 




11006 


9374PC 


2.05 


OS 125 


74S74 


i 


.55 




15130 


74MC14 1 


09 




11120 


931 4PC 


(.00 


£5329 


74S133 


1 


1.2Sj 




LT6200 


74HC244 1 


i.soj 




Lit 125 


93 2 IPC 


1.A0 



Mail orders shipped within 48 hours S TORES OPEN AT 8:00 am 



ACT! 
13001 
13005 
12010 
12014 
12017 
12021 
41002 
41004 
12053 
13039 
13036 
12041 
12073 
12074 



MICROPROCESSORS p» s 



0502 
0522 
0551 

tSC2 
6821 
6550 
Z-»0A-CPLU»S 

zao-pio-ps 

SOBBOC 

■ 224 

8284APC 

B212 

09000 

BB23D 



Pt'Ct 

7.13 
10.50 
16.25 
11.25 
4.45 
4.90 
0.39 
5.50 
39.50 
12.50 
12.30 
3.30 
71 K 
27.30 



\r 



STATIC RAMS 

480*9 P$10jf-4SL |3Hx4] 450 N5 4.50 

48002 P2114-M IK,-., 200 US 1.9S 

48003 P2114-20L*{lKit4i| m us 2,90 

48005 P20rfs-15L 1 2 K m bj 150 MS 5.95 

48006 PA11S-15L r2KxS| 19QNS 7.95 
4&050 P5Sl6-2SL'i:K^a : 250 NS 0,25 
L Low Pdwb< 

DYNAMIC RAMS 

460ii P4104-15(64K)t1)1SON5 5.05 

48037 P411O.15(16Kk1)150NS .99 



71017 
71004 
71020 
71019 



PROMS 

3JXS-T5-18PC is Ppn 
256X4-TS-16PC IS Pin 
512XI-TS-20PC 20 P. n 

256X6-TS-20PC 20 Pin 



2.79 
3.69 
9.09 
0.69 



E PROMS 



40014 C251S-45 (2Kxfl) 150 NS lnl«l •inoul 

4S021 C2532-45 (4K»8) 150 NS tl Pinaul 

,.48011 Ca 700-45 [IKxai 450 HS 



5.25 
S.9S 

7 " J 



ACT I 
06011 
06017 
06114 

06TI6 
06 ' IS 



LINEAR 

317UC 
32IPC 
359TC 
555TC 
S50PC 



1.50 
1.tS 
1.10 
1.00 
1.10 



28145 
20150 
30325 
2B335 



INTERFACE 

SN7S150P 
SN751S4N 
SN75477P 
SN7S492AN 



.75 
.72 
1.5S 
1.00 



08340 
08545 
08735 
00375 



CMOS 

4011SPC 
408SBPC 
453BBPC 
4016BPC 



4 1.00 

3 1.00 

1 1.00 

3 1.00 



REGULATORS 

09210 7SL05AWC 3 1.00 

09330 7005UC 2 1.00 

09370 790SUC 2 1 10 

09125 791 5UC 2 1.10 

LEDS 

13268 IE 0-2 09 A (Hed-5MM) 8 

13056 LEO-220 ( 1 Vi -RedSM M) T 

13271 LED-211 (IW-Gfeen-SMM) 5 

13277 LED-224 (Hi-YeHow-SMM) 5 



1 15 
1.00 
1.00 
1,00 



OPTO COUPLERS 



13193 
13087 
13164 
13072 
13202 



MCT2E 
4N20 

IN 3 5 
HOC 30 10 
MOC3011 



2 1.79 

2 1.79 

1 1.00 

1 1,19 

1 1.29 



TOLL FREE: 1-800 343 0B74 



ORDERING INFORMATION 

ft* O/tty the ACT t whtn otdtftflQ. 53m ptc ktQtl 

contain nrulttpla* othatlhan on*. Plaaaa nota thai 

that* mulltplat mill not bm bioktn. 

Pkg'd Quantity la On* (1} unit it etharwtta 

Indlcatad. 



MAIL ORDER: (U.S.) 

P.O. Boi 91 90 

Win borough, Man. 01581 

Toll Fru 1 -B0O-J43-0B74 
(outtWl Mill. 43nly) 

MAIL ORDER: IClludl) 
Toll Fin 1-800-381 -5614 



STORE LOCATIONS: 

133 FlindWt Rd. 
Witt bora ugh, Miia. 
(817) 380-9084 
13107 NorlhupWiy 
Blllnul. Willi. 
(200)981-1191 



112 



ANTIQUE RADIOS 



continued from page 89 



one if you're in the right place at 
the right time. (The right place at 
the right time is when someone is 
cleaning out old junk.) The price 
you pay depends on how much 
you want to pay, how badly do you 
want the set, and the radio's age, 
condition, and classic value. 

Antique-radio collectors will 
have more in common with each 
other than most other collectors. 
Many (or most) will have some for- 
mal electronics training. Besides 
being able to repair and restore 
the chassis, they will have to learn 
how to restore cabinets. (Some ra- 
dio and TV servicemen may have at 
least some ability in this area. Re- 
pairing minor scratches or marks 
often went with being able to re- 
pair a chassis.) 

Bringing back the deep rich 
tone of an antique radio will be a 
satisfying experience. While ev- 
erything has its price, a collector 
wi 1 1 f i nd it diff icu It to part with a set 
that he as spent many tedious 
hours restoring. That's true even 
with a handsome profit in sight. 
And those who do a good profes- 
sional restoring job can ask their 
own prices. 

If you are goi ng to have on ly one 
antique radio, the console is the 
only way to go. Of course it will 
take up some room. But like ex- 
pensive cars, most of those large 
sets had better care and less mis- 
use than their cheaper counter- 
parts of the same era. 

There is a market developing for 
antique radios for those other 
than collectors. Homeowners who 
want to decorate their houses in a 
1930's motif need all the furnish- 
ings from that era. Restoring an 
antique radio is not something the 
average home decorator can do. 
An expertly restored antique radio 
is a fine addition to the rest of the 
decor. 

There is really no age bracket for 
antique-radio collectors. I have 
often seen antique radios go to 
young persons who get to a sale 
before me. And older folks, of 
course, will feel nostalgic about 
having an antique radio that they 
might have owned or had at a 
younger age. R-E 
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3V2 DIGIT LCD 
MULTIMETER 

■ DC input impedance 10M ohm 

■ Diode and HFE Transistor tests 

■ Overload protection ■ Auto 
polarity ■ 2 year limited Warranty 



#72-050 
s 39.80 us) 



%J^J(tO-L,p) 




***t 



^rz & 



20MHZ DUAL TRACE 
OSCILLOSCOPE 



|h Qualily 10:1 probes included, 
by our 2 year limited warranty. 
Ifica" 



Two Hi 
Backe 
For spec! 
page 118 



cations see MCM Catalog #9 



#72-320 



<%S> 



$38995 




"COMBINATION DMM 
CAPACITANCE METER 

(With Transistor Gain Tester) 

■ Use; can easily read Voltage, AC and DC 
current, resistance up to 20M ohms, 
capacitance up to 20 microfarad, and HFE on a 
clear Vi inch, 3W digit LCD display 

■ 2 year limited Warranty 



#72-045 
s 74.95 each 



$691? 




LOGIC 

PROBE WITH 
MEMORY 

Multi-family compatibil- 
ity— DTLTTL* HTL/CM0SIC 
I Detects pulses as short 
as SO nanoseconds 



#72-190 



$1995 



2-WAY SPLITTER 




I Zinc diecast construction 
I Power passive , 
I 5-900MHZ 



#33-070 



89* 

^#^# (mln10) 



6V2" POLYPROPYLENE 
WOOFER 



■ Magnet Weight: 
15 Oi. 

■ Structure Weight 
3 lbs. 

■ Voice Coll: 1.5 

■ Impedance: 6 ohms 

■ Power Handling: 
RMS PEAK 45 w 60 w 

■ Free Air Res: 30 Hz 

■ Freq. Response: 
35-2SO0 Hi 

■ Sensitivity SPL 1 WATT'1 METER 



^9r 



#55-055 



•15.90 d-3) 
'14.90 (4-19) 



$1390 



150 WATT CROSSOVER 

(With protection circuit) 

■ Build your own high- 
quality 5- way speaker 
system. ■ These units 
can handle 150 watts 
RMS and lonture a built- 
in protection circuit. 

■ Same crossover 
used In Jensen's 
System B ■ Crossover 

points: G-300HZ, 300-1600HZ, 18DO-7KHZ, 7KHZ-up; 
rear hi frequency 7KHZ-up. ■ Two L-pad controls 
included for upper mid frequency and high 
frequency. ■ 12 dB octave. ■ Conies complete 
with hook-up wire and Instructions. 




10 PYLE WOOFER 



■ Magnet Weight: 16 oi. 

■ Structure Weight: 
4.5 lbs. 

■ Voice Coll: 1.5" 

■ Impedance: 3 ohms 

■ Power Handling: 
RMS PEAK 75w1 SOW 

■ Free Air Res: 40 Hz 

■ Freq. Response: 
30-5500HZ 

■ Sensitivity SPL 1 
WATT/1 METER: 95dB 

■ Manufacturer; it mm 
#W10C170-F ffSS 1 



$1Q90 

100 I V each 



POPULAR 
REPLACEMENT 
HI-FI TWEETER 

LI Phenolic ring design 
used In hundreds of 
domestic speaker systems 

oj.Ig ■ 




I Trim profile tor essy mounting fn tight spaces 
Li 4V4" diameter ■ 10 watt power handling capacity 
■ 3 ox. magnet ■ 2K-2QK ■ a ohma^ ^^ 

$990 

#53-020 54.20(1-3} ibpo-up)' 



OSCILLOSCOPE 
PROBE KIT 




■ Bandwidth: 10:1 position: 
100MHZ at— 3dB into 20pF 

■ Rise Time: 10:1 position 
less than 3.5 H5 nominal 

■ Kit contains: 10* earth 
lead, retractable hook, 
Ic test tip. Insulator, 
BNC adaptor and 
trimming tool. 



#72-010 

*26.95 d-4) 

$2495 

■I r (5-upi 



#50-170 



$1095 

| ^Jcach 



BE SURE TO 
CALL FOR 
YOUR FREE 
128 PAGE 
CATALOG! 
OVER 4.800 
ITEMS 




W0 AlSO HAV8. .*a lull line oP test equipment, 
computer accessories, telephone accessories speakers. 
television parts, Itybacks, yokes, swiiches, luses, lamps 
capacitors resistors, cartridges. slyl<, wire. CATV equipment 
artd many more Over 4.S00 Mem* AT THE LOWEST PRICES 
AROUND! 



AUDIO TECHNICA 
CARTRIDGE 
ATI IE 



■ Bi-Ratfial (ollrplical) 
diamond stylus 

■ Thin- wall tubular 
stylus cantilever 

■ Excellent 
replacement for older 
cartridges 

■ Frequency response 
15 to 25 t 0O0Hi 

■ Tracking force 1 va to 
ZVi grams 

■ Audio Technics No. 
AT11E 




#39-020 S 9.95(19) 



$045 

^|J(10-up) 



Terms: 



* % ID minimum iwd*r SF M rhjrgr for g'AvV ur>d*f Jip 

* tZ<i rwumuin clurgn cird order 

* Ordtri Hvppt d UPS COD 

■ Moil ord*fi ihippcd wrtthin i* houn. 

■ Saki dHic* op*n t 30 im re £00 pm Slturdnirl 10"T>D 
am lo 3 pm. EST 

* Fgr prepaid tvdtri add IS ifl Ic ihippmg and Fondling 




ELECTRONICS 

B56 East Congress Park Dnve 
Centerviile. Otana 45459 
513-434-0031 



3J 

c 
> 

31 



113 



CIRCLE 87 ON FREE INFORMATION CARD 



DoKa 



COMPUTER 

PRODUCTS, 



ORDER TOLL FREE 

(800) 
538-8800 

(CALIFORNIA RESIDENTS I 

(800) 
848-8008 



[MasterCard] 



STATIC RAMS 




mi 


211 1 4 (450u| 


1 3D 


5101 


266 I 4 I450n| ItMl 


390 


zmz-i 


1024 1 1 |4 50ni 


J) 


2102L-4 


1024 1 1 (450i»||lP| 


II 


2102L-Z 


1024, 1 |250b||IP) 


1.45 


2111 


26! 1 4 (450ll| 


1.45 


III! 


266 I 4 |4S0i>l 


2.)5 


2114 


1024 I 4 MSOltl 


.11 


2114-25 


1024l4|250u| 


1.10 


21141-4 


1024 i 4 1450b) |LP) 


110 


Z114L-3 


!024i4[100h)HP| 


1.30 


2114L-2 


1 024 t 4 |200m1 IIP) 


1.40 


Z12I 


1024 i 1 


2.41 


2147 


4095 i 1 IS5.il 


4.10 


TM 840 4 4 -4 


40BE I 1 |450hI 


3.45 


num-i 


40)1 I 1 |300ll| 


515 


ni«U4 


40BB i 1 |20Oul 


4.45 


■Mill 


1024 r BjZSO.tl 


010 


ni«tiii-» 


204t 1 1 izaouj 


4.10 


TMM20D-I5I 


Z04)i)|160b] 


4.90 


rMMiait-iai 


2)4)i ) (100.il 


5.10 


■■II IM 


2)4) I ) [200n] Etna) 


4.70 


HMGI IB-3 


2041 1 ! [150k] [«u| 


4.90 


HM6I15-2 


Z04IiB(120.i|lt«i| 


190 


IH11ILM 


2)4) i ) [iOOnl [hbiI 


B.96 


HM61I61P-3 


204)i)!I6Db][cmiHIP) 


5.(0 


HN6M11P-2 


204t i ) [12 On] [cMllin 


9.15 


Ml 32 


40)6 i ) [300b] llmtl 


33.96 


HM6264P-I5 


6IB2iB[IEBb]|c>mI 


3B.95 


HWB2B41P-1S 


)192i)[IBMfcB«l 


48.95 


If = In Pimi Oiat = Jitil-Slit! 


1 


DYNAMIC RAMS 




TM14027 


40)) i 1 |2E0b] 


115 


UPDII1 


4096 i 1 |300il] 


115 


MM 5210 


4096 I 1 (300.ll 


1.95 


MK4ID) 


8152 I 1 IZOOul 


1.90 


MM 52)1 


11)21 1 |250n] 


110 


4111-200 


163)4 i 1 Sim 


.79 


4111-150 


163)4 I 1 |150b] 


120 


2111 


163)4 i 1 |I50b)[SiI 


4.90 


4114-tM 


6553) 1 1 (2 5 On] 


4.45 


41t4-IM 


6553) i 1 |2)0b] [SiI 


5.00 


(1H-1H 


6553)1 1 |160b] [El| 
51 = UmH B h4l lip*) 

EPROMS 


510 


1702 


256 i ) |lii] 


4.4 S 


27*1 


1 024 i 1 H50.lt 


Z.4! 


2751 


1)24 I ) |4))»| |5l| 


5.BB 


Oil 


2)4) I 1 |4J)n| [5,| 


2.1E 


2716-1 


2)49 I ) 135011) |5,| 


5.9B 


TMUIll 


2)4) I ) |45)n| [5,| 


5.45 


ntiTii 


2041 I 1 145)11) 


6.95 


TMH53I 


40)6 i ■ |450ii) ISil 


5.90 


i7a 


40!) I 1 [45)111 (5,| 


4.4S 


2732-2ED 


40!! 1 a l25D.il [5,) 


6.9) I 


2732-200 


40)6 i ) 1200.1} [51) 


1095 1 


17(4 


51)2 l 1 |450ll] |i,| 


(.45 1 


2764-260 


11)2 1 B l2SD.il [E.) 


7.4 E 1 


2714-200 


1192 i 1 [20011] [5.1 


1B.45 1 


TMI2SI4 


(1)2 I 6 [450li] [5,] 


16.55 1 


HC68764 


61)2 i 6 [45011] 15,1 [24 |l>] 31,95 I 


(TIM 


163)4 I 1 till 

ii = si. ii. s tin si Mi r 


24.95 ■ 



74LS00 



74L100 

74LI01 

741)02 

14LS03 

74L5D4 

7 4 DOS 

74110) 

74U09 

74U10 

74U11 

J 4 LSI 2 

1 4 LSI- 3 

74U14 

741)15 

741)20 

741)21 

741)22 

741)21 

741)27 

141)21 

741(10 

74L132 

741)33 

741(17 

74LS36 

74LS40 

741(42 

74U47 .74 

74U4I .14 

74L149 .74 

741)51 .24 

741(64 .21 

741)55 .28 

14LS61 I 20 

74U73 .31 

74L174 

74U7S 

74117! 

74LS7I 

741(13 

741116 

74LSIB 

741530 

741(91 

74U9Z 

74UB3 

741)15 

74LS96 

74 HI 07 1) 

74UI01 .3) 

741*112 .1) 

7411113 .31 

7411.114 II 

7411122 .44 

7411123 .7) 

7411124 2)5 



141(125 
741)12! 
74U13Z 
141(133 
7413136 
741(137 
741)131 
74U13B 
7411145 
141)147 
741(14! 
141315! 
74K153 
7413154 
741)155 
741)1 66 
7413157 
741)15) 
741)16) 
74LS1BI 
7415162 
74LS1B3 
74131E4 
741)155 
741S1EE 
74U16! 
74LS169 
741)170 
74LS173 
7411174 
7411175 
741)1)1 
741! Ill 
74L3190 
741)1)1 
7413192 
741)193 
741)194 
741)1)5 
74LS1S6 
741)197 
7413Z21 
7413Z4D 
74DZ41 
741)242 
741)243 
7411244 
741)245 
741IZ47 
741)24) 
74L324B 
741)251 
7411253 
741)257 
7413Z5) 
74LS2S9 



.4) 74LS2E0 
.4) 74LS2E6 

5B 7411273 



.5! 74LSZ75 3.30 



.3) 74D279 
.9) 74112)0 

14 74L32)3 
.54 74L1Z10 
1.15 74L3Z93 
2.4) 74L12I5 
110 741)2)1 
14 7411199 
14 741)323 
115 74U324 
II 741(352 
1) 741)353 
14 741(363 
II 741)3)4 
II 141(355 
.14 7411)16 
II 741(367 
14 741(36) 
It 7411)73 11) 
.94 7411374 115 
I JO 741(377 11) 
1.70 741t)7( 1.13 
1.70 74U171 1.30 
1.41 74U36B 11) 
61 741(1(6 
14 741(390 
.64 741(393 
2. tO 7411395 
741(399 
741(424 
741(447 
.71 741(490 
.76 741(621 

741(04! 2.15 
7411646 2.15 
.7) 741(86! 
.71 741S669 
1) 741(670 
.94 741(674 
741(5)2 
7411)63 
741(684 
125 7411(1 E 3.15 
.46 74U65I 215 
7 4 1(6! 9 3.1) 
741(7)3 23,95 
111(95 I.4S 
611(96 1.45 
611(97 1.41 
! 11(91 1.45 
2SK252I 2.76 



11 

.31 



Jl 

.61 



91 
JH 



.14 
.9) 
.98 
51 
.58 
JH 
.58 



48 

195 
.56 
.88 
.66 
98 
.88 
170 
3.45 
170 
I 25 
111 
1.30 
1.90 
.4! 
.4) 
,44 
.44 



44 

1.15 
1.15 
1.16 
1.45 
2.90 
.35 
1.99 
3.95 



1.65 
.35 
.4 5 
5.60 
3.15 
3.15 
3.15 



2.70 251(2669 420 



CRT CONTROLLERS 



1771 
1791 
1793 
1795 
1797 
2791 
2793 
2795 



14.95 
23.95 
25.(5 
21.95 
46.95 
79.95 
79.95 
14.95 



2797 . . 
6843 . . 
1272 .. 

UFB7E5 



9415 

33.(5 
38 95 
311 5 



MBB876 23.BS 

MBBB77 25.15 

1811 16.9S 

2143 11.96 



DISC CONTROLLERS 



14.95 

23.95 



2797 
6843 



1771 
1791 
1793 
1795 
1797 

2791 76.95 IB1B77 33.95 

27)3 76.95 1)91 16.95 



84.95 
31.95 

25,95 0272 38.95 

46,95 0FB76E 1811 

46 95 » 8(176 28 BE 



2795 



14.95 



2143 



1715 



QUV-T8/1 
EPROM Eraser 




QUV-T8/1 Economy Model: 

Low cost EPROM eraser in plastic en- 
closure. The UV element is in the lid 
and you place the EPROMS In the bot- 
tom half. No timer or switch option. 

• traui i) ti 8 EPROMS la 1 5 - 20 mliitit. 

• 12.0OO uWatts at 1" distance. 

• 90- Day Warranty 

49. 95 



6500 



1 MHZ 

16*2 4.90 

16*4 ).H 

8505 6.90 

B5B7 9.90 

1510 4.30 

6622 6.90 

6532 9.90 

8545 21.60 

(661 18.(5 



2 MHZ 

1M2A 610 

6S22A 810 

65324 10.95 

65454 25.95 

6551) 10.96 

3 MHZ 

85021 910 




6800 



6)000. 



6)10 
6820 
6)21 
6)2) 
5640 
6)43 
8844 
6)45 
6847 
6)50 
0)52 



. 56.95 
. (.SB 
. 7,90 
. 12.90 
. 1)15 
. 10.95 
. 2(5 
. 4.10 
. 3.2B 
. 11.95 
. 11.95 
. 3395 
. 24.95 
. 11.95 
. 10.95 
. 3.20 
. 15.70 



6 BOO . 

6662 
6675 . 
EB10 

6113 . 

66041 
6141). 



. . 9.90 
. 10.95 
. 6.90 
. 220 
.21.95 
.2115 
. lt.95 



1 MHZ 

65600 9.95 

55502 2125 

63809E . . 29.9E 

EB609 28.95 

68310 6.9) 

6662! 110 

66645 DIE 

68650 5.90 



8000 



6035 5.90 

BB39 6 90 

INS-1060 1115 

IMS-8073 49.BE 

1110 110 

)0)5 110 

aoom-j 10,96 

1086 28.91 

8087 199.00 

BOH 11.95 



(0(9 . 
(156 . 
(155-2 
1151 . 
1165 . 
6185-2 
B74I . 
B74B . 
6755 .-, 





6) 95 




... E.9B 




... 7.M 




... 6.90 




. . . 21.95 




. . . 3)15 




. 3)95 




. . . 49.95 




. , . 2111 



8200 



1202. . . 
8201. . . 
6205. . . 
8212. . 
6214... 
6216... 
1224. . . 
8226. . 
6226. . . 
1217. . . 
8217-5 
1216. . . 
6243. . . 
6256. . . 
625!.. 
6253. . . 
6253-5. 
625S. . 



. 21.95 
. 36.95 
..145 
. . 1.75 
.3.(0 
. . 1.70 
. . 2.20 
. . 1.76 
. . 3.45 
. 11.95 
20.95 
. . 4.45 
. 10.95 
. 16.95 
. . 4.45 
. . 6.90 
. . 7.90 
. . 4.46 



6255-5 6.20 

8257 7.90 

8257-5 610 

8250 6.65 

(259-5 7,45 

8271 7510 

1272 1515 

8275 26.95 

1279 1,90 

1279-5 100 

1212 6.45 

12)3 6.45 

1214 14.95 

1216 6.45 

32)7 6,45 

121) 2410 

)2)9 41.95 

1292 1615 



z 

2.5 MHZ 

210-CPL) M0 

210-CT: 3.95 

Z60-DAHI 10,95 

Z10-BKA 13.95 

Z10-N0 M5 

Z10-JIO/J 11.95 

ZtO-SiO/1 11.95 

ZlO-llO/2 1 1.16 

ZIO-IIWI 11.95 

6.0 MHZ 

ZBB8-CPU 911 

ZB01-CTC 12.95 

ZNI-PID 12.91 

ZB0B-BA1T.... 1215 



80 



4.0 MHZ 


710A-CPU 


. 42) 


Z10A-CTC 


4)0 


ZI0A-OAIT .... 


. 9 95 


IDA-DMA .... 


1295 


I8BA-PI0 


421 


7.10 A-110/0 .... 


1211 


2(0 A-N0/1 .... 


12.11 


:io»-!W2 .... 


111! 


ZIOA-HO/9 .... 


1211 


ZILOQ 




2(112 


3311 


2(871 


3(95 



DIP SWITCHES 




4 poimox 

5 PO(ITIO) 

! PMITUN 
7 POdTIOI 
! 20(1110 It 



- THE IC MASTER - 

Your ticket to fast and 
easy IC selections 



n 



**&+- 



$ 39 95 



INTERFACE CHIPS 



IT2I . 

6BTZ8. 
BT!5 . 
BT96 . 
1T97 , 



1,54 6198 II 

114 DM1111 210 

BB 0PB304 224 

II 01(115 114 

.86 0!(B36 1) 



CRYSTALS 

IHl 1.89 81000 HHl . 

1.(432 MHi 1.69 10.0000 IHl, 

2.0000 MHt 269 10,7186 MHi. 

21972 MHl 219 1 21000 Mi. 

■ "J J J* Jg i urn mil. 

"I""* 1 "' i una ml. 

HH-ffi Jg I5M00MHL. 

MHI ill 2.10 |Ti,n 0B u, 

uiamu too JaJ'SS" 

4.91BBMKI 211 "™"" 1 - 

6.0000 Mi 269 J22 ■*' 

5.0688KH1 2.69 HMOIMKl. 

S.iaSOiH: 2.6B 201000 Ml. 

5.24Z9MH1 2.1! 221184 Ml. 

5.7143 MHi Z.)( 32.OD0O IHl . 

5.0000 MHi 2.6! 16.6600 MHl . 

1.1440 Ml 2.6) 46.0000 IHl . 

E-4000 MHi 2.6! 49.4150 DHL . 

6.5536 MHi 2.6B 491B00 MHl . 

32.768 Ml ID 



CRYSTAL CLOCK 
OSCILLATORS 



. 2.69 
-Z.69 

2.69 
.211 
.2.65 
.219 
. 2.69 

Z.69 
. Z.69 
. 2.69 

2 6! 
. 2 61 
.21! 
.2.6! 
. 2.5B 

2,69 
.2.6! 
.21! 



FAI1 MO. 


FMEODEICT 


MICI 


1.010 


1.0000 MHi 


915 


!B43 


1.1432 MHl 


916 


2 000 


2,0000 MHt 


115 


4101 


4.0000 MHi 


015 


B.BOO 


10000 MHi 


116 


10101 


10.0000 MHi 


915 


16 600 


16.0000 MHi 


9.95 


11.4)2 


184120 MHi 


995 


19.EEB 


191806 MHl 


9.95 


20100 


20.0000 MHi 


(.95 


12100 


12.0000 MHi 


9.95 



VOLTAGE REGULATORS 



76061 . . 

78KB5C 

1(081.. 

76127 . 

78I6T.. 

11241 

7605H.. 

Hi n. 

7BI5H.. 
7624K.. 
78105 . . 
78112.. 

71L15 II 

71MB5I. 110 

7IXI2K 9.95 



... ,74 
... .14 
... .74 
... ,74 
... .74 
... .74 
. . t.34 
. . 1.34 
. . 1.14 
. . 1.34 
,.,11 



79061. 
19061 . 

791 n. 

791 ST. 
7924T. 



14 
)4 
14 
64 
14 



J\. 



710611 :n 

7IIIK 114 

7115M 114 

7924K 114 

71105 71 

Till! .11 

Tll.ll ,71 

II121K (It 

0171141 l.H 

C,T = TO-220 K = TO-3 
L = TO-92 



CIRCLE 110 ON FREE INFORMATION CARD 



IC SOCKETS 

(1 to 99) 



E pl> 
I4pl« 
II pf- 
ItjM 

!0 pit 

IZpK 
!<* 

'Ipfe 
lOHt 

3T = Soldortull 



tr. ... 


... .« 


IT.... 


... .14 


n 


... .15 


IT.... 


... .11 


tr. ... 


... 21 


IT.... 


.11 


IT.... 


... .11 


IT.... 


... M 


IT.... 


... .41 



6 pi WW .5) 

14 pin WW Jit 

II fll WW .6! 

U-HWW »J 

11 pk WW 1.0* 

12 Ih WW 1.14 

Z4 pil WW 1.44 

II Ml WW 1.64 

40 pil WW 1.14 

WW = Wire wrap 



ZIF SOCKETS 

16 pJlZIF 5.30 

!4 |4a ZIF 7,80 

ItpHIIF I.M 

CIF = TEXTOOL (Zero Insertion Force) 




DISKETTES 

5 1 / 4 " 

ATHANA 

SS/SD. 15.90 

SS/DD...... 16.90 

DS/DD 22.90 

SOFT SECTOR with HUB RING 

BULK5W DISKETTES 

(NO LABEL) 

SS/DD ...10 for 14.90 

100 up 139.O0 

(Lifetime Warranty) 



The FLIP SORT™ 

The new Rip Sort" - has all the fine 
quatities of the original with some 
added benefits: a new design 
and 50% greater capacity. Holds 
75 diskettes and the price is now 
lower than ever— §16 95 



^ 



The Flip Sort PLUS™ 

The new Flip Sort PLUS™ adds 
new dimensions to storage. Its 
smoked acrylic elegance holds 
over 100 diskettes with all the 
features you expect from the Flip 
Sort Family— $24 95 



Pr 



IBM ACCESSORIES' 



MEMORY 
EXPANSION KIT 




41 64 1 50ns 
9 for $45.00 



MULTIFUNCTION CARD 



• tUK lo 384K MM 

• Parallel Port 

• S trill Purl 

• Clock Calendar 

• Soltware included 

• Mfir Wlrnnty 




$249.95 



MEMORY CARD 

! , I !. (i ; ' : ' ; * 

- 

• Exptndable ttSIZK 

• Fully EDmpillbli with IBM uflwirt 

• Fully compatible w/IBM diagnostic utilities 

• Serial Putt /billable 

• I -Year Warranty 

$199.95 



— VUTEK- 

Color • Parallel • Serial 
Card 




• Full bit-mapped Color Graphics 

• Printer Port [LPTI, LPT2. LPT3) 

• Serial Pert (Coml.Com2| 

• IBM PC. XT and Portable compatible 

• Full taltwtra compatibility 

• Compillhle with Lotos 1-2-3. Mulll-i 
■td Flight SlmulatoF 

• Full 2-Ytir Warranty Parts and Labor 

$299.00 
DISK DRIVES 



Tandan TMIQO-2 
TtiG FD-S5B 



OS/DO 
DS/DD 



199.00 

158.00 



" 



KEYBOARD EXTENSION CABLE 

j ^ $19.95 



APPLE ACCESSORIES 

80 Column Apple II+ ... 149.95 
80 Column Apple HE ... 1 29 .95 

Z80 Apple 11+ 89.00 

Z80 Apple ME 89.00 

16KCard 39.95 

Cooling Fan 38.95 

Power Supply 74.95 

Joystick .29.95 

RF Modulator 13.95 

Disk Drive 199.00 

Controller Card 59.95 

Paddles 7.95 



APPLE COMPATIBLE 
JOYSTICK 



29. 



95 




COOLING FAN 
38. BS 




APPLE COMPATIBLE 

POWER SUPPLY 

74. 95 




• Powers Apple type systems 

• +5V @ 5A +1 2V @ 3A 
-5V @ .5A -12V @ .5A 

• includes instructions 

16K RAM Card -Apple II+ 

e 2-Year Warranty 




Assembled & Tested .... 39.95 

APPLE COMPATIBLE 

DISK DRIVE 




* Shugari mechanism, made in U.S.A. 

* Directly replaces Apple Disk 11 

* Fully compatible with Apple Controller 
or other Apple compatible controllers. 

> One Year Warranty 



CIRCLE 110 ON FREE INFORMATION CARD 



micromax 

VIEWMAX-80 I4Q95 

• 80 Col. card for Apple 11+ 

• Video Sort Switch 

• Inverse Video 

• 2 Year Warranty 




VIEWMAX-SOe J2Q95 

• 80 Col. card for Apple HE 

• 64 K RAM Explicable te 128K 

64K RAM Upgrade 40.00 




Reg. Power Supply 

Model 4A/PS (99/4) 
3 DC Outputs: 

12V@.4A, +5V@ 1.1A 
-5V @ .2A Highly Filtered 

6.95 




TERMS: Minimum order $1000 
For shipping and handling, include 
52 50 tor UPS ground or S3 50 tor 
UPS Blue (air) For each additional 
air pound, add 51 tor UPS Blue 
shipping and handling California 
residents must include 6% sales 
tax. Bay area and LA residents in- 
clude 6'->% sales tax Prices are 
suhject to change without notice 
We are not responsible tor typo* 
graphical errors We reserve the 
right to limit quantities and to sub- 
stitute manufacturers All merchan- 
dise subject to prior sale 



CALL for VOLUME Quotes 



HOURS: fvton - Fri 730 to 5 00 
Saturdays 1 00 to 3 00 
VISIT OUR RETAIL STORE 

2100 De La Cruz Blud 

Santa Clara. CA 95050 

(408) 988-0697 

ALL MERCHANDISE IS 

100% GUARANTEED 



DoKa 



LU 

6 

Q 

< 



CPU's & 
SUPPORT CHIPS 

J80ACPU 4 » ([Ml 

£808 CPU 9.00 6207 

Z80A CTC * M B2l2 

nilBOATWr am B2l4 

JBDA ("ID 4 50 3ii5 

3580**1010-08 FJ32G 

E2C43 iQDD B237 

6 91 EI23B 

4 n, B250 

3.M &25i 

12 35 3353 
a 05 B755A 
4.00 135 j" 

i BO E3» 

13 IB 6272a 
3 W 327$ 

sait *,ea bitq-s 

D72ZO 1 24 DO 32113 

8036 895 B355 

WBOA 4.74 BT4S 

io.oo tms&b: 

aw eaooo 

800 



EPQXV GLASS VECTOR BOARD 



.-,MS23D 

Gb03 

FjSOO 



■6B10 
GS31 
034'j 
rata 



9085A 



aiu 

SHIFT 
REGISTERS 

MM 110 J 
MM H03 
MM 1 4Q4 
MMHU 
MJ.IM55 
MM505Q 
MM50SJ 
MMM48 

MUI^JCO 

ROM's 
tpa ias42 3 60 

S25126 1 B5 

S23130 I B5 

873131 I BO 

7PB2E51GE 50 

B351B1 

7454 74 

27DB 

3712B 

271B-5V 

2732A 

27B4 

3341 A 

353fA>3 



OAOOaEQ 3,75 LM3HQ 1 30 LM1310 1 40 

TU3B2CP 46 LM3Q4 1 SO LM1391 1 00 

T LOM CU 1 50 LM3B6 1 00 1456 80 

TL073 135 LH337 175 1458 50 

TL0B4 1 50 LM»3 75 LM1606 1 75 

LMBl 75 LfJM* 3,00 AQ27DQLL? 4 95 

LMJOl ME 50 LM555 50 LM29DI 95 

LM307 .45 LM55G .90 CA30J9 1.9S 

LM]OB .Bfi 55B |,75 CA3D78AT 1.30 

LM31D 110 564 2 50 CA3Q&Q 1,00 

LM311 75 5B5 BO CA2069E 1 ?5 

LM313 135 SEC 125 CA3D04 130 

LMii-i 1 20 557 B5 CA3lM 1.00 

LM324 .?& NES02 55 CAJ14D 190 

LM339 ..hi 709C -BO CA3822 .75 

LM34S &0 LMMO BO LM39» SO 

LF3S1 CO 723 .05 -*136 55 

LF3S3 1.75 741 CV BO N559&A 150 

LF355 .00 747 50 B700CJ 5 95 

LM35H .70 CA755 f 75 LWT3C6Q ' .95 

LM37G 1 00 LMTStitT 60 

LM377 1.5Q 

TOGGLE **° " SPCnr ~ ' w 

J* SMQ - OPDT - 1.40 

SWITCHES ay - phjt - mm obib- 
IN4143MN914) 15/1,00 

L.411-IR DETECTOR 3/&1,M 

FP 100 PHOTO TRANS S .50 

RED LED't 2" , B/ST.00 

VEL. GREEN or AMBER LARGE LED'* ,2'. fi/$V00 

RED-GREEN BIPOLAR LED $ .BO 

RED-YELLOW BIPOLAR LED £ .90 

MLEDS2 IR LED $ .40 

MflDUR PHOTO DARL XTQfl S .60 

MCT20PT0IS0LAT0RS S SO 

1 WATTZENERS: 3.3. 4.7, 5.1, 5.6, 5,8, 
WL&.1. 10, T2. 15, 1B,0*2ZV 6731,00 



□ ISC CAPACITORS 
lUFlfiV 10 41 00 100 58GO 

01UF36V 16 *1 00 100 S5 00 



PRHNTED CIRCUIT BOARD 
4T* 5" DOUBLE SIOED FJ"OXY BOARDED ',. "THICK 
I.COh .5-42 60 



FULL 

PftV 


WAV 

2A 


E BR 

GA 


I0GE 

:■-■■- 


17V DC BBJiVS 
"LJlIt 


u» 






140 


S.P. 12DQ oKm coiF 


?oo 


?.; 


■ r 


I ;;■ 


.75 


400 


■ ■-.-: 


■ F^ 


:n;r: 


LVP. WOohmcoil 






190 


4 4Q 


-S6 



SILICON POWER RECTIFIERS 



DIP SWITCHES 
CTS 206 4 4 POSITION ,76 

CTS 206 7 7 POSITION .95 

CTS 206- 6 8 POSITION .95 

CTS206.10 10 POSITION 1.26 



SPIN .10 

.14PIN .15 

16 pin ,ia 

18 PIN .20 

MP1N .25 



DIP 22PIN .26 

SOCKETS 24PIW .25 

28 PIN .31 

40 PIN .40 



WIRE WRAP 
SOCKETS 

14 PIN - .4E 
18 PIN - .SO 

15 PIN - ,85 
20PIN - £0 
24 PIN - 1.10 
2SPIN - 1.2S 
40PIN - 1.W 



20KV DIODES 
260 ™. $1.95 



DB CONNECTORS 

(S&W SZ.OD nasflf . SJ.OT 
O095 -$3,00 DB25S ■ S3.M 
HMDS 5UD HOODS- SI, 10 



PHV 


v. 


3A 


124 


?-0A 


USA 


24BA 


1Q> 


a 


.14 


.35 


W 


Kin 


■', • 


200 


>- 


,T7 


.50 


1.30 


7.00^ 


i DO 


400 


■;e 


£ 


.65 


1.30 


10.00 


12.00 


an 


■1 


3Q 


J» 


3.03 


13.00 


15 00 


KG 


■:-i 


35 


■ OG 


2fO 


■■5X 


1S0O 



125 3X0 2300 26.00 



7BL12 
LP.1305U 
LMJI7T 
320T5, 13. t5 
W 24 . 



R EG U LATORS 
. . I .40 LM33TT fi 95 

. 5 75 LM32EK 85 75 

. ft 3S 340TB, B. 8. 0.1 2, 

IB v 34V S 75 



S 85 



;.'.; 



t 50 



323K(L>i405k 81.75 LA514T2 - 12V3A t3 ETC 



TANTALUM 

22UF35V 5/ SI .00 

47UF35V S/$t.00 

6BUF3SV 5/5T.00 

1UP20V 5/St.QO 

2^UF20V 5/*T.OO 

3.3UF20V 4/$l.0Q 

4.7UF35V 4/91.00 

fi.fflj F 20V 4/ $1,00 

10UF20V - a .40 

22UF10V - S .30 



CAPACITORS 

15UF16V 3/41.00 
30UF5V 
33UF15V 
47UF2QV 

eaupiev 

200UF20V 

150UF16V 
330UF10V 



S/H.0O 

S .60 

» 65 
$1,00 
$1.7B 
81.30 
*1.75 



50P1M 
40 F.l* 

34 PIN 
26 PiN 
BO p i'' 
Ml PIN 
40 PJN 
34 PIN 
2BPIN 
JO PIN 




E □GEB.C3A.FI D COMH 
EDG£BL>AF1D CONM 
EPOEeOAH0CON\ 
EDQEBfDAFID CONN 
HlBBCWM CABLE CONN. 
RieQQN CABLE CON H 
RrBBON CABLE CONN 
PUBBGN CABLE CONS 
DlBBQN CABLE CONN 
RiSBON CABLE COSIV. 



3 35 

30O 
1 00 
250 

4 00 
3.50 
300 

.J.75 
350 
700 



TRANSISTOR SPECIALS 



TIP31B NpT. 5 7O230. 

TWITS PNPi TO-270 

TUP 34 WHW S 

T1P1T1 

TIP 13 1 PHPS UB4 

TIP 141 FVPN Si U07 



BU3D& 

2N404APNPGE 7D 5 

2N1307PMPOE TD-S 

DP570O0- DUAL POWER DAHL 

2nr332?NPN S^ TO IB 

2^7907 PNPS. IC-lB 

TjP7955PNP3i 

3r«3065 KPN S> TO 3 

MJEWBST 

2N3gO4NPNSvTO02 

2r*3906 PUP $. TO 92 

3^4003 P^FJiTO-3 

2MS109 PhP Si TO 320 

JNE33 J NiPN SWITCHING POWER 

MR F 5004 CW Fir T nA^S IS-TCU? N 

MEPGBOM PNPGETO 3 



■5 40 
B 40 
S 95. 
5 SO 

5 60 
$1 00 
SI 35 
31 75 

3St 00 

6 rfQ 
S3 05 

7 51 00 

1 s ■ 00 

S 70 

5 CO 

S 60 

T'JIOO 

7S10G 

81 00 

$ 55 

$155 

PN $ 15 

S B5 



T3S73N FET S .45 

ER9QO TRIGGER DIODES. . . 4'Sl.OO 

2M2646UJT ,.S .45 

2N3820PFET S .45 

2N S02S PROG. UJT S .65 



7450 
7472 

7473 



TTL IC SERIES 



30 74B3 

30 74B5 



35 7494 £0 

25 7495 55 

50 7496 .50 

30 74407 50 

30 741 IE 1 20 

30 74121 30 

30 74172 .45 

30 74123 50 

30 74135 .45 

3D 74 USB 45 

30 74145 80 

30 74147 1 70 

50 74148 1 30 

1 DO 74150 1 35 

70 74151 55 

70 74153 55 

7D 7415* 1 50 

20 74155 75 

35 74157 



74170 


l rip 


74173 


78 


74174 


'Ti 


74175 


00 


74175 


n 


74177 


65 


74T80 


i bo 


741fit 


3.00 


7*182- 


BO 


741B4 


: BQ 


74 100 


BO 


741B1 


80 


741Q3 


80 


741B4 


Id 


741 65 


BQ 


74196 


7B 


74197 


RC 


74190 


i ?<■? 


74331 




74273 


' 00 


74270 


70 


742SS 


r^J 


74365 


Bfl 


74367 


65 


74 390 


n 


75335 


1 50 


75492 


1 00 


9*01 


■ o:< 



31 



'41&fl 



€0 



9602 
8726 
ST23 
0107 
6T&3 



1 ID 

1 10 

1 ID 

1 10 



74L$00 30 

74LS01 30 

74LS03 30 

74L503 30> 

74LS04 35 

74L505 35 

74L50a 35 

T4L503 35 

74LS10 30 

74L511 35 

74U1? 35 

74LS13 45 

74 LSI 4 50 

74 LSI 5 35 

74LS30 30 

J4LS31 30 

74LS23 30 

74L52G 30 

74L577 30 

74LS7B 35 

74LS30 30 

74L532 35 

74LS37 35 

74LS3B 35 

74L54D 30 

74L542 50 

74LS47 75 

I4LS51 30 

74L554 30 

74L573 40 

74L574 40 

74LS79 40 

74LS76 40 

74L503 60 

74LSS5 70 

74L5ae 40 

74L590 55 

14LS92 55 

74L503 55 

74L594 75 

74L596 85 

74L5107 40 



74LSl0a 40 

74LSH2 40 

74UH3 40 

74LS114 40 

74L512H 75 

74L5125 EO 

74LST2« 60 

74LS13? QQ 

74 LB 136 40 

74LS13T M 

74LS138 60 

74L5130 60 

74LS147 2 70 

74LS151 .55 

74LS153 55 

74LS155 70 

74L5156 70 

74LS157 .6S 

74LS15fi .60 

74LS1B0 70 

74LS161 55 

74L5163 70 

74LS153 65 

74L51B4 70 

74LS1G5 7D 

74L51BB 1 75 

14L£1Eti 1 50 

74LS170 1 30 

74 LSI 73 70 

74 LSI 74 55 

74LS175 55 

74LS1&1 2.00 

74LS100 QO 

74LS101 90 

74L5102 SO 

74LS103 60 

74LS104 E5 

74L3I05 70 

74LS19HI 75 

74L3197 75 

74LS221 00 

74L5240 96 



74LS241 ,96 
74U242 i 00 

74L5243 1 00 
74LS244 1 75 
74L5245 1 « 
74LS240 1 40 
74L5247 75 
74LS348 1 00 
74LS25.1 60 
74LS253 60 
74L5257 GO 
74L525B So 
74LS359 1 75 
74LS3GD 60 
74LS20G 55 
74LS273 1 SO 
74LS27B 50 
14L578D 1 .70 
74LS383 70 
74LS2O0 90 
74LS203 00 
74LS20B 90 
74L532D 3 00 
74L5323. 3 50 
74L53BS 60 
74LS3B8 50 
74LS357 60 
74LS350 60 
74LS373 1 30 
74LS374 1 30 
74LS377 1 X 
74L536G 45 
74LS30D l id 
74LS3Q3 1 35 
74LS44G 200 
74 LS39B 2 50 
74L5541 7.2G 
74L5A2B 1 75 
J4LS5BB 1 GO 
74L5&70 1 25 
B1LS9B 1 40 



MULTl TURN TRIM POTS 
50 OHM BX 

iooohm 3/S2.00 WK 



1000OHM 



20K 



POSTAGE RATES 
ADO 10* FOR ORDERS UNDER 425 00 
ADO 5% FOR ORDERS BETWUN 425 00 & t&0 00 
ADD 3S FOR ORDERS ABOVE 450 00 



TERMS *QB CAMBHiOGE MASS SEND CHEC* 
OR WONEY ORDER MINIMUM TELEPHONE 
COO PURCHASE ORDER OH CHARGE J2000 
MINIMUM MAIL ORDER 1500 



SEND 125 FOR DOR CATALOG 
FEATURING TRANSISTORS b 
RECTtflERS 145 HAMPSHIRE 

ST. CAMBRIDGE. MASS 03139 



SOLID STATE SALES 

P.O. BOX 74 D 

SOMERVILLE, MASS. 02143 



TEL (617) 547-7053 

WE SHIP OVER OVER95«, 
OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 

FOF1 ORDERS ONLY 



TAPE STREAMER 



continued from page 62 



clocked into the shift register. At the ter- 
minal count of eight, tx again goes high, 
and the operation described above re- 
peats. The Q4 output is also connected 
through RI3 and C9 to IC2-b, which is 
connected as an inverter. When the inver- 
ter output switches low, it is differentiated 
by C8 and RI4, producing a negative 
pulse on the UART load input. That 
causes the transmitter shift register to load 
the data from ICIO, and then to com- 
mence its transmission to the computer. 

The NRZ output from the UART trans- 
mitter is conditioned by ICI4-c and tran- 
sistor Q4 to invert the data (RS-232 is 
inverted) and to swing positive and nega- 
tive levels, also required by RS-232 con- 
ventions. Emitter followers Q2 and Q3 
function in a totem-pole configuration to 
give current drive without unduly loading 
the supply when operating into a high 
impedance. 

The indicator LED's are turned on 
when a bit of either mark or space sense is 
received from the tape. That's accom- 
plished by AND-ing the data lines from 
IC8-a with the clock line from IC9-a, as- 
suring that, when an LED is on, a real 
data stream is being processed. When 
data is being decoded, both LED's will 
flicker at a high rate, giving the ap- 
pearance of both being on. During an idle 
time, when the NRZ data would be mark- 
ing, only the mark LED will be on; if the 
tape is blank, neither will come on. 

While we've talked a bit about NRZ 
and Manchester encoding, we haven't 
really explained how they work. We'll do 
that next time. And once you understand 
what the circuit does, we can go about 
building it. We'll present foil patterns and 
full construction details that will make it 
easy. R-E 




M WW 

flMtUlr 



"I'm afraid that your comuter has a ter- 
minal illness." 



116 



CIRCLE 74 ON FREE INFORMATION CARD 



WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING! 



TRANSFORMERS 



120 toll 
ptfmvin 



5.6 VOLTS 8 750 MA 13.00 

» VOLTS @1S0 MA SI. 25 

t J VCT g 200 MA II 00 

ISV..&650MA S3. 50 

1 1 VOLTS @1 AMP 14.50 

24 VOLTS S 250 HA (2,M 

2*VCT@1AMP (4.S0 



RS-232 EXTENSION 



TRANSFORMER 

WALL 



ALL ARE 11 5 VAC 
PLUG IN 



4 VDC @ TO MA 
6VDC@1(WMA 
t VDC @ EDO HA 
9 VAC @ 1 AMP 
IS VAC @ 300 MA 
1B.SVAC@10VA 
17VAC:£5C-0 MA 




SPRING LEVER 
TERMINALS 



R® 



coded 

terminals 
on a sturdy 

2 3/4" - 3 3/4- 

sak elite plate 

great for speaker enclosures 

or power supplies. 

$1.00 EACH 10 FOR 19.00 



9 LINE CONNECTED 
LINES 1 THROUGH* 120. 
OB 25 MALE TO FEMALE. 
[0 FEET SHIELDED. 

S 11.00 EACH 



MULTI- 
SWITCHES 

3 STATION 

NON-INTERLOCKING 

3 - 2PDT SWFTCHES. 
EACH OPERATES 
INDEPENDENTLY 

1«- BETWEEN 

MOUNTING CENTERS. 
11.75 EACH 

5 STATION 
INTERLOCKING 

MADE BY ALPS. 
3-2PDTAND 

2 ■ 6PDT 
SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY 
3U- BETWEEN 
MOUNTING CENTERS 
J 2. 50 EACH 

S STATION 
NON-INTERLOCKING 

SAME AS ABOVE. EXCEPT 

EACH SWITCH OPERATES 

INDEPENDENTLY. 

S2.50EACH 



2 CHANNEL LIGHT ORGAN 



EASILY HOOKS INTO STEREO SPEAKEHS 
AND ALLOWS 110 VAC LIGHTS TO DANCE 
WITH MUSIC. TWO SEPARATE 110 VAC 
OUTPUTS FOR HIGH AND LOW FHEOUENCY 
AUDIO SIGNALS. USE TWO ORGANS FOR 
STEREO... 

$6.50 PER UNIT 



COLOR LIGHT STRING AVAILABLE $ 1. 75 E A 




MIKE 
CONNECTOR 

5 CONDUCTOR IN-LINE PLUG 
AND CHASSIS MOUNT JACK 
TWIST LOCK STYLE. SAME AS 
SWITCHCRAFT 12CL5M. 
52.50 PER SET 



METER 

Q-15 V.D.C. 

THIS 2-1/4- 
SOUAP.E METER 
MEASURES 
0-15 VDC 
M.SO EACH 




SUB-MINIATURE 

DTYPE 

CONNECTOR 



SOLDER TYPE SU B-M I N I ATUBE 
CONNECTORS USED FOR 
COMPUTER HOOK UPS 
0B-15PLUG (2.75 

OB- 15 SOCKET $4.00 
OB- 15 HOOD SI. 50 

DB-2SPLUG 12.75 

DB-25 SOCKET (3.50 
DB-25HOOD (1.25 



"PARALLEL" 

PRINTER 
CONNECTOR 

SOLDER STYLE 
36 PIN MALE 
USED ON 
"PARALLEL- 
DA1A CABLES. 
5.S0 EACH 




I.D.C. MALE 

SJME AS ABOVE. 

WILL 
PRESS 
FIT ON 

STANDARD 
RIBBON CABLE 




(5.00 EACH . 



FREE! FREE! FREE! SEND FOR 



'NFl 
.LARGER! 



LINE CORDS 



TWO WIHE 

6- 1BJJ TWO WIRE 
3 FOR 51.00 

THREE WIRE 

15 INCH ltga THREE WIRE 

2 for (1.00 
5 FOOT l.i 5.1 THREE WIRE 

$2.00 EACH 



SOLDERING 
IRON STAND 



SPRING STEEL 
IRON HOLDER 
ON WEIGHTED 




(5.00 EACH 



TRANSISTORS 

JN7M 4 FOR (4 .00 

2N222ZA 3 FOR (1 .00 

PN2222 4FORI1.00 

2N2MM 3 FOR $1.00 

2N2S05 3 FOR $1.00 

2N2907 $ FOR $1,00 



KEY 
ASSEMBLY 

S KEY 



CONTAINS 5 SINGLE-POLE 

NORMALLY OPEN SWITCHES. 

MEASURES 3 3/4" LONG 

6 KEY 

$1.25 
EACH 

CONTAINS 6 SINGLE-POLE 

NORMALLY OPEN SWITCHES, 

MEASURES 4 1/4" LONG. 



DC-DC 
CONVERTER 




DESIGNED TO PROVIDE A 
STEADY =5 VDC@ 240 MA 
FROM A BATTERY SUPPLY 
OF 3 .5 TO 6.25 V. 

2 1/16' X 1 1/16- X 
1 11/16" HIGH. 

$1.50 EACH 



POWER SUPPLY W/ PRE- AMP 




THIS SUPPLY WAS USED TO POWER 
AN 6 TRACK/CASSETTE UNIT. IT 
WILL SUPPLY APPROX. 10 VDC AND 
INCLUDES A SMALL P RE-AMP TO 
BOOST SIGNAL LEVEL 
RCA PLUGS FOR LINE IN/OUT. 



$4,50 EACH 



RELAYS' 

SOLID STATE RELAY 

HEINE MANN ELECTRIC 
#101-5*140-5 AMP I 
CONTROL: 3-32VDC 
LOAD: 140MAC 5 AMPS I 
SI2E:rXl-X*-HIGH 
$5,00 10 FOR (45.00 



MINIATURE 
6 VDC RELAY 

SUPER SMALL 
SPDT RELAY; 
GOLD COBALT 
CONTACTS. 
RATED 1 AMP AT 30 VDC; 
HIGHLY SENSITIVE. TTL 
DIRECT DRIVE POSSIBLE, 
OPERATES FROM 4.3 TO 
B V, COIL RES. 220 OHM. 

1 3/W « 13/32" « 7/18" 

AROMAT t RSD-6V 

(1,60 EACH 10 FOR (13.50 



13 VDC RELAY 

CONTACT; SP-N.C 
10 AMP @ 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT , . . 
COIL; 13 VDC 650 OHMS 
SPECIAL PRICE (1.00 EACH 



4 PDT RELAY 

■ 1-1 p -• tiyle 

■ 3 imp contact* 

* 24 volt d.c. or 

120 VOll B.C. COM 

* Used bill fully leglflO 
(1.70 EACH 
ipKify coll voltage 
LARGE QUANTITIES AVAILABLE 

■OCKETt fOII HELAV SH Men 



7 CONDUCTOR 
RIBBON CABLE 




SPECTRA-STRIP RED MARKER 

STRIP. 28 GA STRANDED WIRE. 
(S.OOPERHOLLdOOFT.) 



RE VERBERATION U NIT 



(7.50 EACH 

ACCUTR0NICS COIL SPRING TYPE UNITS. USED IN 
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY 
SOUND EFFECTS. INPUT IMPEDANCES OHMS. OUTPUT 
IMPEDANCE 2250 OHMS. 4W > 16V." 1 IVuT 



2K 10 TURN 

MULTI-TURN POT 
SPECTROL 
■ MOO 634-7161 
(5.00 EACH 



ROTARY SWITCH 

1POLE 

eposmoN 

1 »■ DIA I Hi- H1QH 
7S« EACH 

10 (or (6.00 




PUSHBUTTON 

POWER SWITCH 



Gttt 




DOUBLE POLE POWER SWITCH 
PUSH-ON, PUSH-OFF. 
(1.00 EACH 



SWITCHES 

MINI-PUSH BUTTON 

S.P.S.T. MOMENTARY 
NORMALLY OPEN 

1/4" BUSHING 

35t EACH 
10 FOR J3.25 
TOO FOR (30.00 
SPECIFY COLOR: 

RED, BLACK. WHITE, 
GREEN. YELLOW. 



SOUND AND VIDEO MODULATOR 
FOR T.I. COMPUTER 

T.I, ■ UM1361-1. DESIGNED FOR USE 
WITH T.I. COMPUTERS. CAN BE USED WITH 
HIDEO SOURCES. BUILT-IN A/B SWITCH. 
CHANNEL 3 OR 4 SELECTION SWITCH. 
OPERATES ON 12 VDC. HOOK UP DIAGRAM 
INCLUDED 

$10.00 EACH 




48 KEY ASSEMBLY FOR 




EDGE 
CONNECTORS 



ALL ARE .156" SPACING 

tO PIN EDGE 
CONNECTOR 

TRW H50.1CLA-20 (2.00 EACH 

18/36 GOLD 

SOLDER EYELET (2,00 EACH 

22/44 TIN 

PC. STYLE: NO MOUNTING EARS 
(1.50 EACH 10 FOR (14.00 

22/44 GOLD 

RC. STYLE W.DO EACH 

10 FOR (18.00 

28/56 GOLD 
28/56 GOLD PLATED CONTACTS 
.156 CONTACT SPACING 
(2,50 EACH 10 FOB (22 00 



T.I. COMPUTER 

NEW TEXAS INSTRUMENTS 

KEYBOARD, UNENCODED 
4S S.P.S.T, MECHANICAL 
SWITCHES. TERMINATES 
TO 15 PIN CONNECTOR. 
SOLID METAL FRAME 4*X 9: 

(6.50 EACH 2 FOR (11.00 



120V INDICATOR 

NEON INDICATOR. RATED 

120 V 1/3 W. MOUNTS IN 

5/16" HOLE... RED LENS. 

754 EACH 

10 FOR (7.00 

100 FOR (65.00 



GEL CELL 
BATTERY 




]2VDC@ 1.2 AMP HOUR 

4-X113/16-X2 1/&- 

(15.00 EACH 



48 PAGE CATALOG FREE! FREE! FREE! 



COMPUTER r*l 
GRADE I J 
CAPACITORS 

2,000 mM. 200 VDC 

1 3/4* DIA. x y HIGH S2.00 

3.600 mfd. 40 VDC 

1 3/S- OIA. 1 3 3/4" HIGH (1 .00 

6,400 mfd. 60 VDC 

1 a/a* DIA. '■ 4 1/4- HIGH (2.50 

22,000 mid 40 VDC 

2'DIA "S-HIGH $3.00 

31,000 mfd. 15 VDC 
13/4-D1A. *4"HIGH (2,50 

72,000 mfd. 15 VDC 

2- DIA. -4 3/0- HIGH (3.50 

165,000 mfd. 6 VDC 

2 1/2" DIA. "41/2' HIGH tt.50 

CLAWre TO FIT CAPACITOfl* MX •■. 



100K linear tape 

2- LONG 

1 5/»" TRAVEL 754 EACH 

500 K linear taper 

2 7/S" LONG 

1 3/4" TRAVEL 7K EACH 

DUAL 100K audio taper 

3 1/2" LONG 

2 1/2" TRAVEL (1.50 EACH 



CRYSTALS 



V 

TT CASE STYLE HC33AJ 

J COLORBURST 
2 MHZ I 357S.545 KC 

(3.50 EACH | (1.00 EACH 



METAL OXIDE 

VARISTOR 

G.E. # V62ZA12 
50 VOLTS, NOMINAL D.C. 
VOLTAGE. 5/8" DIAMETER 
2 FOR (1.50 



MINIATURE TOGGLE SWITCHES 

ALL ARE RATED 5 AMPS © 125 VAC 
S.RD.T. S.P.D.T. a S.P.D.T. 

(on-on) II (on-on) Jf (on-otf-on) 

SOLDER LUG 
TERMINALS. 
$.1.00 EACH 
10 FOR S9O0 I 

TOD FOR Sao 



P.C. STTLE. 

NON-THREADED 
BUSHING C 

75c EACH 
10 FOR (Too r 

S.P.D.T. 
(on-off-on) i 

NON-THHEADEOp 

BUSHING. 

P.C STYLE 

7SCEACH 

10 FOR ST 00 



3k 



S.P.D.T, 
(on-on) 

p c. LUGS. 

THREADED 
BUSHING 
11. « EACH ' 

10 F R $9 tnu 

100 F <: 1 R ? ao GO 



SOLDER LUG 
TERMINALS 
S 1 .M EACH 
lOFOft (BOO 
100 FOR SS0.00 

D.P.D/T, 

(on-on) 

SOLDER LUC'; 

TERMINALS 

S3 .CM EACH f-'i- 

10 FORS1&00 "* 

iOO FOR HBQ.OQ 



L.E.D.S 

STANDARD JUMBO 
DIFFUSED m 

RED 10 FOR (1 50 I 
GREEN 10 FOR (2.00 Tf 
YELLOW 10 FOH (2.00 

FLASHER LED ' 
. 5 VOLT OPERATION 
fl BED JUMBO SIZE f 

f$1 .00 EACH tl 

BIPOLAR LED f 
2FORS1.70 
LED HOLDERS 

TWO RIECE HOLDER a <a 
FOR JUMBO LED IJ3 

1DFOR05t 200FORS10.00 

CLEAR CLPPLITE 
HOLDER 

MAKE LED A FANCY 
INDICATOR. CLEAR. 
4 FOR (1.00 



TOLL FREE ORDERS ONLY 
1-8O0 82S-S432 
(OHDERONLV) 

(IN CALIFORNIA: 1 500-258-6666) 
ALASKA. HAWAII. 
OR INFORMATION 
1213] 380 6000 



ALL ELECTROMCS CORP. 



905 S. VERMONT AVE. P.O. BOX 20406 LOS ANGELES. CA 90D06 



3 1/2" 
SPEAKER 

8 OHM 
IMPEDANCE. 
FULL RANSE 
SPEAKER. 
SOZ MAGNET. 
V DIAGONAL 
MOUNTINS CENTERS. 

(2.50 EACH 

10 FOR (20.00 




SOLID STATE 
BUZZER 

STAR #SMB-06L. 
6 VDC 

TTL COMPATIBLE 
(1.00 EACH 

10 FOR (9.00 



6223 SEPULVEDA BLVD. VAN NUYS. CA 91411 



QUANTITIES LIMITED 
MINIMUM OHDEH 510.00 
USA 52 SO SHIPPING 
FOREIGN ORDERS 

INCLUDE SUFFICIENT 

SHIPPING 
CALIF RES ADD 6 12- 
NO COO' 



m 

CD 
3) 
C 
> 
33 
< 

to 

00 

01 
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PARTIAL LISTING ONLY- PLEASE GALL OR WRITE FOR FREE CATALOG. 





STATIC RAMS 




2112 


256x4 


[450ml 


2.99 


2114 


1 024x4 


<450n») 


8/9.95 


2114-25 


1024x4 


[2S0ni) 


8/10.95 


2114L-4 


1024x4 


(450ns)(LPI 


8/12.95 


2114L-3 


1024x4 


(300ns)(LP) 


8/13,45 


2114L-2 


1024x4 


(20Qr>*)(LP| 


8/13.95 


TMM201 6-200 2048*8 


( 200 n») 


4.15 


TMM201 6-150 2048*8 


fl 50I-.5I 


4.95 


TMM2016- 


100 2048x8 


tlOOnm) 


6.15 


HM6 116-4 


2048x8 


[200ns Memos) 


4.75 


HM6 116-3 


2048x8 


{150 ns) (cm OS) 


4.95 


HM6116LP-4 2048x8 


(200ns)|cmos)(LP| 


4.95 


HM6116LP-3 2048x8 


f150ns](cmos)(LP| 


5.95 


HM6264P- 


15 8192x8 


(150ns)!cmoi)(LP) 


24.95 




LP ■ Low Powor 






DYNAMIC RAMS 




4116-250 


16384x1 


(250m) 


8/6.95 


4116-200 


16384x1 


|200ns) 


8/8.95 


4116-150 


16384x1 


(150nsl 


8/10.95 


4164-200 


65536x1 


I200m)(5v) 


9/39.95 


4164-150 


65536x1 


(150ns)(5v) 


9/44.95 


TMS4164 


65536x1 


I150ni](5vl 


7.95 




5v = Single 5 Volt Supplv 






EPROMS 




2 70S 


1024x8 


(450m) 


3.95 


2716 


2048x8 


(450ns)|5v) 


3.95 


2716-1 


2048x8 


(350ni)|Sv| 


4.95 


TMS2532 


4096x8 


|450nsl(Gv| 


4.95 


2732 


4096x8 


(450ns)|5v| 


4.95 


2732A-4 


4096x8 


(400ns) |5v|(21«PGM) 4-95 


2732A-35 


4096x8 


(350n«! (Sv||21vPGM) 4.95 


2732A 


4096x8 


(250ns)(5v)(21vPGMI 6-95 


273 2 A- 2 


4096x8 


(200ns|[Sv||21vPGM) 10.96 


2764 


8192x8 


(450m|[Sv) 


5.95 


2764-250 


8192x8 


(250ns!(5v) 


6.95 


2764-200 


8192x8 


(200ns)|5v| 


11.95 


27128 


16384x8 


(250ns)(5v| 


19.95 




Bv* Single 5 Volt Supply 






21 vPGM = Program at 21 Volts 




SPECTRONICS CORPORATION 


EPROM ERASERS 








Chip Intensity 






Timer Ct 


pacitv (uW/Cm 2 ) 




PE-14 




9 8,000 


83.00 


PE-14T 


X 


9 8,000 


119.00 


PE-24T 


X 


9 9,600 


175.00 



7400 


.19 


7492 


7401 


.19 


7493 


7402 


.19 


74100 


7403 


.19 


74107 


7404 


.19 


74116 


7405 


.25 


74121 


7406 


.29 


741 22 


7407 


.29 


74123 


7408 


.24 


74125 


7409 


.19 


74126 


7410 


.19 


74132 


7411 


.25 


74145 


7413 


.35 


74148 


7414 


.49 


74150 


7416 


.25 


74151 


7417 


.25 


74153 


7420 


.19 


74154 


7421 


.35 


74155 


7425 


.29 


74157 


7427 


.29 


74159 


7430 


.19 


74161 


7432 


.29 


74163 


7437 


.29 


74164 


7438 


.29 


74165 


7442 


.49 


74166 


7445 


.69 


74173 


7447 


.69 


74174 


7448 


.89 


74175 


7473 


.34 


74185 


7474 


.33 


74182 


7475 


.45 


74193 


7476 


.35 


74194 


7483 


.50 


74259 


7485 


.59 


74367 


7489 


2.15 


74368 


7490 


.35 


74393 



.50 
.35 

1.75 
.30 

1.55 
.29 
-45 
.49 
.45 
.45 
-45 
.60 

1.20 

1.35 
.55 
.55 

1.25 
.75 
.55 

1.65 
.59 
.69 
.89 
.85 

1.00 
-7S 
.83 
.89 

2.00 
.79 
.79 
.85 

2.25 
.65 
.65 

1.35 



74S00 1 


74S00 


.32 


74 SO 2 


.35 


74S04 


.35 


74 SO 5 


.35 


74 SO 8 


.35 


74S10 


.35 


74S11 


.35 


74S20 


.35 


74S32 


.40 


74S37 


.88 


74S74 


-SO 


74S86 


.SO 


74S112 


-SO 


745124 


2.75 


74S132 


1.24 


74S133 


-45 


74S138 


.85 


74S139 


-85 


74S140 


.55 


74S151 


.95 


74S153 


.95 


74S157 


.95 


74S15S 


.95 


74S161 


1.95 


74S163 


1.95 


74S174 


.95 


74S175 


.SB 


74S240 


2.20 


74S241 


2.20 


745244 


2.20 


74S2S0 


1.95 


'74S287 


1.90 


74S2SS 


1.90 


74S373 


2.45 


74S374 


2.45 


74S471 


4.95 J 



8035 

8039 

8080 

8085 

8085A-2 

8087 

8088 

8155 

8155.2 

8156 

8748 

8755 



8203 

820 5 

8212 

8216 

8228 

8237-5 

8243 

8250 

B2S1A 

8253 

8253-5 

8255 

8255-5 

8269 

8259-5 

8272 

8275 

8278 

8282 

8284 

8286 

8288 



5.95 
5.95 
3.95 
4.95 

11.95 
175.00 

19.95 
6.95 
7.95 
6.95 

24.95 

24.95 



39.95 
3.50 
1.80 
1.75 
3.49 

15.95 
4.45 

10.95 
4.49 
6.95 
7.95 
4.49 
5. 26 
6.90 
7.50 

19-9S 

29.95 
6.95 
6.50 
5.50 
6.50 

14.95 



6502 
6520 
6S22 
6532 
6551 
650 2 A 
652 2 A 
6551 A 



68000-8 

6800 

6802 

6809E 

6809 

6821 

6845 

6850 

6883 



4.95 
2.85 
5.49 
9.95 
9.95 
S.95 
9.95 
11.95 



39.95 
2.95 

7.95 
8.95 
8.95 
2.95 

12.95 
3.25 

22-95 



74LS00 



DISK CONTR 



INTERFACE 



CLOCKCHIPS 



DATA ACO 



SOUNDCHIPS 



76477 


3.95 


76488 


5.95 


AY3-8910 


12.95 


SSI263 


39.95 . 



Z80ACPU 5 

Z80A-CTC 3 

Z80A-DART £ 

ZSOA-PIO 3 

ZBOA-SIO/0 1C 

6.0 Mliz 

Z80B-CPU 8.95 



****HIBH TECH**** 

NECl/PD7220 $39.95 

graphics display controller 

* four megabit bit-mapped display memory 

* draws lines. arcs. circles 6 rectangles at 
1.2 million pixels per second 

* zoom. pan. windowing, and light pen 
capabilities 

* dma transfer with 8257 or 8237 

* up to 1024 x 1024 pixel graphics or 256 x 100 
characters 

****SPOTLIGHT**** 



[CRYSTALS 


32.768Khi 


1.95 


LOMhi 


3.95 


1.8432 


3.85 


2.0 


2.95 


2.4576 


2.95 


3.579545 


2.95 


4.0 


2.95 


5.0 


2.95 


5.0633 


2.95 


6.0 


2.95 


6.144 


2.95 


8.0 


2.95 


10.0 


2.95 


10.738635 


2.95 


14.31818 


2.95 


15.0 


2.95 


16.0 


2.95 


17.430 


2.95 


18.432 


2.95 


L 20.0 


2.95 



BIT-RATE 
GENERATORS 



3242 
MC3470 
AYS -3600 PRO 
HD46505SP 
L CRT5027 



74LSO0 


.24 


74LS157 


.65 


74LS01 


.25 


74LS158 


.59 


74LS02 


.25 


74LS160 


.69 


74LS03 


.25 


74 LSI SI 


.6 5 


74LS04 


.24 


74LS163 


.65 


74LS05 


.25 


74LS164 


.69 


74LS0S 


.28 


74LS165 


.95 


74LS09 


.29 


74LS166 


1.95 


74LS10 


.25 


74LS169 


1.75 


74LS11 


.35 


74 LSI 73 


.69 


74LS12 


.35 


74LS174 


.55 


74LS13 


.45 


74 LSI 91 


.89 


74LS14 


-59 


74LS192 


.79 


74LS20 


.25 


74LS193 


.79 


74LS21 


.29 


74LS194 


-69 


74LS26 


.29 


74LS19S 


,69 


74LS27 


.29 


74LS197 


.78 


74LS32 


-29 


74LS221 


.89 


74LS33 


.55 


74LS240 


.95 


74LS37 


.35 


74LS241 


.99 


74LS38 


.35 


74LS242 


.99 


74LS40 


.25 


74LS243 


.99 


74LS42 


.49 


74LS244 


1.29 


74LS47 


.75 


74LS24S 


1.49 


74LS51 


.25 


74LS251 


.59 


74LS73 


.39 


74LS253 


.59 


74LS74 


.35 


74LS267 


.59 


74LS75 


.39 


74LS258 


.59 


74LS76 


.39 


74LS2S9 


2.75 


74LSB5 


.69 


74LS260 


.59 


74LSS6 


.39 


74LS266 


.55 


74LS90 


.55 


74LS279 


.49 


74LS92 


.55 


74LS280 


1.98 


74LS93 


.55 


74LS233 


.69 


74 LSI 07 


.39 


74LS290 


.89 


74LS109 


.39 


74LS293 


.89 


74LS112 


-39 


74LS299 


1-75 


74LS122 


.45 


74LS323 


3.50 


74LS123 


.79 


74LS365 


.49 


74LS124 


2.90 


74LS367 


.45 


74LS125 


.49 


74LS368 


.45 


74LS126 


.49 


74LS373 


1.39 


74LS132 


.59 


74LS374 


1.39 


74LS136 


.39 


74LS377 


1.39 


74LS138 


.55 


74LS390 


1.19 


74LS139 


.55 


74LS393 


1.19 


74L5145 


1.20 


74LS640 


2.20 


74LS148 


1.35 


74LS64S 


2.20 


74LS151 


.55 


74LS670 


1.49 


74LS1S3 


.55 


74LS682 


3.20 


74LS154 


1.90 


74LS688 


2.40 


74LS155 


.69 


81LS95 


1.49 


74 LSI 56 


.69 


25LS2521 


2. SO 





LINEAR 




TL084 


2.19 


NE564 


2.95 


LM301 


.34 


LM565 


.99 


LM307 


.45 


LMS66 


1.49 


LM30B 


.69 


NE592 


.98 


LM309K 


1.25 


LM733 


.98 


LM310 


1.75 


LM741 


.35 


LM311 


.64 


UW747 


.69 


LM317T 


1.19 


LM13fo 


1.49 


IM317K 


3.95 


MCI 330 


1.69 


LM31B 


1.49 


MC1372 


6.95 


LM323K 


4.95 


LM145S 


.59 


LM324 


.58 


LIW1488 


.69 


LM331 


3-95 


LN11439 


.69 


LM334 


1.19 


LM 1.136 


.85 


LM335 


1.40 


LM1BOO 


2.37 


LM336 


1.75 


LM1812 


8.25 


LM337T 


1.95 


LM1889 


1-95 


LM333K 


3.95 


ULN2003 


1.29 


LM339 


.99 


XR2006 


3.75 


LM348 


-99 


XH2211 


5.25 


LM350K 


4.95 


CA3146 


1.85 


LF351 


-60 


LM3900 


.59 


LF353 


1.00 


LM3911 


2.25 


LF356 


1.10 


LM3914 


3.95 


LF357 


1.40 


MC4024 


3.95 


LM35B 


.69 


MC4044 


4.50 


LM359 


1-79 


RC4136 


1.25 


LM377 


1.95 


75150 


1.9S 


LM383 


1.95 


75154 


1.95 


LM386 


.89 


75188 


1.25 


LM393 


1.29 


75189 


1.25 


LM393 


1.29 


75451 


.39 


TL497 


3.25 


75453 


.39 


NE555 


.34 


75492 


.79 


NE556 


.65 






T • TO-220 


K = TO-3 



IB 1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 
FAX (408) 275-8415 • Telex 171-110 
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RETAIL STORE - 1256 S. BASCOM AVENUE 
HOURS: M-W-F, 9-5 TU-TH. 9-9 SAT, 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS; Minimum order £10.00. For shipping and handling include 
12.50 For UPS Ground and $3.50 for UPS Air, Orders owr 1 lb. and 
foreign orders may require additional shipping charges - please 
contact our sales deparlmenl lor the amount CA. residents must 
include 6% sales rax. Say Area and LA residents include bVi All 
merchandise ii warranted lor 90 days unless otherwise staled. Prices 
are subject lo change without notice We are noi responsibly tor 
typographical errors. We reserve the righl to limit quantities and to 
substitute manufacturer. All merchandise subject to prior sale. 
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PARTIAL LISTING ONLY- PLEASE GALL OR WRITE FOR FREE CATALOG. 



CAPACITORS 

ELECTROLYTIC 

RADIAL AXIAL 

,47uf SOv .14 10 50v .18 

10 SOv .1S 22 16v .14 

47 3Sv .18 47 SOv .20 

100 16v .18 100 1B« .20 

220 3Bv .20 150 2Sv ,2S 

50v MONOLITHIC 



ACCES0R1ES& PERIPHERALS! 



BARGAIN HUNTERS CORNER 



.01 uf 


.14 


.1 


.05 


.047 


.1B 


.47 


.25 




50v DISC 




10pf 


.05 


470 


.05 


22 


.05 


560 


.05 


25 


.05 


680 


.05 


27 


.OS 


320 


.05 


33 


.05 


.OOluf 


.05 


47 


.05 


.0015 


.05 


56 


.05 


.0022 


.05 


60 


.05 


.005 


.05 


S2 


.05 


.01 


.07 


100 


.05 


.02 


.07 


220 


.05 


.05 


.07 


330 


.OS 


.1 


.12 



SPECIALS ON BYPASS CAPS 
.01ufdi»c SOv 100/6.00 

. 1 uf disc 1 2 v 1 00/8.00 

.01 1 rf mono SOv 100/12.00 

.1 irf mono 50v 100/15.00 J 



FOR IBM 

MAXIMIZED Momory Multifunction 

HAYES SMARTMODEM 1200B 

PC PEACOCK Color Display Adaptor 

130W POWER SUPPLY 
PROTOTYPE CARD 
PROTOTYPE CARD With Decoding 

FOR APPLE 

I JDR 16K RAM CARD 
BAL-500 14 Hi. □»* Oriw, Tone Machnun 
MIT AC AD-1 Full Hnight. Shuo»rt Macfwiiun 

DISK CONTROLLER CARD 
M IM I G R A PH Porn »«l Grnphia Card 
I VIEWMAX-80 ao Column For Appta II- 
VIEWMAX-80e SO Column For Applo lla 

THUNDERCLOCK Offioinl PHOOOS Ctocfc 
KRAFT JOYSTICK 
I 60W POWER SUPPLY 

MISCELLANEOUS 

I ZENITH ZVM-123 15 MHz Greon Monitor 
NEC JF31201M 20 MHz Groan Monitor 
BMC BM-AU9191U Comp. 1 3" Color Monitor 
SMC BX SO PRINTER 
NASHUA DISKETTES SS/SD Boxof 10 
VERBATIM DATAUFE DISKETTES OS/00 

L DISKETTE FILE Hokta 70 DWtaiui 



259.95 
419.95 
239.95 
175.00 
27.95 
29.95 



39.95 

169.95 

179.95 

49.95 

79.95 

159.95 

129.95 

129.95 

39.95 

49.95 



105.00 

169.00 

279.00 

249.00 

19.95 

34.95 

16.99 J 



ICSG 


ICKETS/DIP CONNECTORS 


LEADS 


LOW PROFILE 
SQLDERTAIL 


3 LEVEL 

WIREWRAP 


TEXTOOL 

ZERO INSERTION 

ZIFkx 


COMPONENT 

CARRIES 

ICC** 


IDC PLUG 

RIBBON CABLE 
IDPkx 


■i-99pc5. 


lOO&up 


1 -99pc&. 


lOO&up 


_a 


.13 


1 1 


.59 


4FI 




.49 




14 


,15 


.12 


. 69 


.52 


4.95 


59 


.95 


In 


.17 


.13 


.69 


.58 


4.9S 


f? 


.95 


18 


.20 


.18 


.99 


.90 




.99 




20 


.29 


27 


1,09 


.98 


— 


.99 


-.. 


22 


.30 


.27 


1.39 


1.28 




.99 




_2i_ 


.30 


.27 


i:49 _ 


1.35 


S.SB 


99 


I.M 


28 


40 


.32 


1.69 


1.49 


6.95 


1.09 




40 


.4i 


.34 


1.99 


1.80 


9.95 


1.49 


2.95 


84 


4,25 


— 






... 


— 




IDC CONNECTORS 


DESCRIPTION 


ORDER BY 


CONTACTS 




2fl I ?a 


34 [ 40 


HO 


filBGON HEADER SOCKET 


IDSxs 


.99 I 1.39 


1 -59 ] 1 .99 


2.25 


RIBBON EDGE CARD 


IDEix 


2.2S 2.6S 


2."?5 t 3o0 


■ 3.95 


ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked 
the "order by" part number listed. EXMAMPLE: A 20 pin ribbon edge card would be 


'**" Of 
IDE 20. 



D-SUE 


MINIATURE 


DESCRIPTION 


ORDER BY 


CONTACTS 


9 


15 


25 


37 


SOLDER CUPS 


MALE 


DBxxP 


1.19 


1.59 


1.90 


2.85 


FEMALE 


UB.iS 


1.50 


1.35 


2.25 


3.9fl 


RT. ANGLE 
PC SOLDERS 


MALE 


DBxxPR 


1.G5 


2.20 


EBB 


4.83 


FEMALE 


DBx*SH 


2. IB 


3.03 


i.bb 


6.19 


IDC 
RIBBON CABLE 


MALE 


IDBxxP 


2.95 


3.90 ' 


4.75 


6.95 


FEMALE 


IMxxS 


3.2E 


4".!S 


5.25 


7.95 


HOODS 


BLACK 


H066-B 


— 




.99 




"E'ftEV 


MOOD 


.55 


.99 


.99 


1.09 


MOUNTING HARDWARE-SI .00 

FOR ORDERING INSTRUCTIONS, SEE IDC CONN. ABOVE. 



9000 




9334 
9368 
9602 


2.50 

3.95 
1.50 


INTERSIL 


ICL7107 
ICL7660 
ICL8033 


12.95 
2.95 
3.95 


DIP SWITCHES 


4 position 
G position 

7 position 

8 position 


.85 
.90 
.95 
.9S] 



R 


BBON CABLE 


CONTACTS 


SINGLE COLOR 1 COLOR CODED] 


1 


io' r 


io.: . 


25 


.45 


4.oo i ■;.:• 


11.80 


34 


.61 


5.40 1.65 


14.50 


50 


.89 


7.S0 2.50 


22.00 jj 



36 PIN CENTRONICS 

CEN36 MALE SOLDER CUP 
IDCEN35 MALE RIBBON CABLE 
LlOCEN3oF FEMALE RIBBON CABLE 



VOLTAGE 




REGULATORS 


7805T 


.75 


791 ST 


.85 


1 78M0SC 


.35 


7305 K 


1.39 


7808T 


.75 


78H05K 


9.9S 


781 2T 


.75 


781 2K 


1.39 


781 5T 


.75 


791 2K 


1.49 


7824T 


.85 


78 LOS 


.69 


790ST 


.85 


79 LOS 


.79 


791 2T 


.85 


79L12 


.79 


L C, T=TO-220. K>TO-3, L=T0-92 



4001 
4002 
4011 
4012 
4013 
4015 
4016 
4017 
4013 
4020 
4023 
4024 



2 LEVE 



THESE 
SHORTER 



CKETS 




.89 

31/85 



5 1 A" DISK DRIVES 

TANDON TM100-2 DS/DD 199.00 

SHUGART SA400L SS/DD 199.95 

MPI 652 DS/DD 139.95 

TEAC FD55B Vi Ht. DS/DD 139.95 

TEAC FD55F '; Ht DS/Quad 200,00 

8" DISK DRIVES 

SIEMENS FD200-S DS/DD 195.00 
SIEMENS FD100-S SS/DD 149.95 



SWITCHING POWER SUPPUES 



KEPCO/TDK 
MODEL MRM174KF 
+5V @ 5A 
+12V@2A 
+12V@2.8A 
-12V@.5A 

49.95 



ASTH3 

MODEL AA1 1190 
+5V @> 4A 
+12V @ 2.5A 
-5V @ .25A 

-12 V @. 30 A 

39J5 



LIGHT EMITTING DIODES 

JUMBO DISPLAYS 



1-99 100-up 
RED .10 .09 

GREEN .18 .15 
i YELLOW .18 .15 



MAN-72 CA .3" .99 

MAN-74 CC .3" .99 

FND-500 CCS" 1.49 

FND-507 CA .5" 1.49 J 



TRANSISTORS 




2N22Z2 


.25 PN2907 


.25 


PN2222 


.10 2N3055 


.79 


2N2905 


.50 ZN3904 


.10 


2N2907 


.25 2N3906 

DISCRETE 


.10 


1NT51 


5,1 v zanor 


.25 


1 N759 


12.0v zannr 


.2 b 


1N4149 


(1N914) twitching 25/' 


.00 


1N4004 


400PIVrsc1ifi*r 10/' 


.00 


KBP02 


200PIV 1.5a bridge 


.45 


i4N33 


OPTO-ISOLATOH 1 


.75 







CMOS 








.25 


4027 


.45 


4066 


.39 


4538 


1.95 


.25 


4028 


.69 


4069 


.29 


4543 


1.19 


.25 


4029 


.79 


4070 


.35 


4553 


5.79 


.25 


4040 


,75 


4071 


.29 


4584 


.75 


.38 


4042 


.69 


4081 


.29 


74CO0 


.35 


.39 


4046 


.85 


40 B2 


.29 


74C04 


.35 


.39 


4047 


.95 


4093 


.49 


74C14 


.59 


.69 


4049 


.35 


4503 


.65 


74C74 


.65 


.79 


4050 


.35 


4511 


.85 


74 C 906 


.95 


.75 


405 1 


.79 


4518 


.89 


74 C 922 


4.49 


.29 


4053 


.79 


4520 


.79 


74 C 923 


4.95 


.65 


4060 


.89 


4523 


1.19 


74 C 926 


7.9S J 



Dear Sir, 

Thank you and your company for the fine service 
you afforded me . I was in a hurry due to the fact 
that other companies had not been able to fill 
my order. Not only was your service fast, but it 
also included a special no-aubsti tut ions part . 
All of the parts I received on time and in 
perfect condition. 1 will be using your parts 
from now on . Again , Thank you 

-WmfeP.JStt 

( Copy right 1985 JDR Mfccrodivlcu 
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QUALITY SPECIALS 



DELUXE 46 CHANNEL 
CABLE TV CONVERTER 

WfftF/ne Tuning Dial 




$24.95 
BICYCLE COMPUTER 

A Dashboard for your 
Bike 

H J/ldiE-rn« r-|J 'I*- t" j: »■ -I irviiln 

win *r»vl»r»nJ irem Ditpift ys*y 
5p:»z E ilan-m j cakwir i t-ui n*c 

CkKK.'jlQpiT^th bul11 in toTlp'fl'iH 

win MAG DtChufP A «H itmsunn 



$49.95 




Up/jra&p any bikm re i d-il-L^e mc^jh marline 



NEW DIGITAL SCALE 



Lab accuracy at an 
everyday price 
...reads 1 gram or J oz. 

iiV*3llil er<»:1 (HP-3-- 1 ! -r UjnTCT, ec i;"Jir.3 

■loiih*ij& -m-fiing pMmQe eheloriofrr 

CapjElf HrWprjrnirVQnji -i-!H 
IkltofflBl* to* Fr«s-M-Mflgrj*o«iepiHH| 

Best Value $74.95 



SOPHISTICATED I.C.'S 



□ ATA SHEETS M1.E PROVIDED FREE 
J.T7U '0i>CH5E»tJ»T''.E LlO*T DlMMC" MITCH 

wove utarw touch ro ST"iSQ& *\.at I rruniviiifijii-Srpff 

u'lm mf-ih dip au ravin ti«: iMHihl *,nn f-ncTennrfti loc* 

rmcuii n*-i ijm o.ciflu L'C^liiN* ' ms 

UQ.M101T HJtUEF-T(Cl 5[N5CiriFanW^GN[ -if-t'FLQr'iiPrlCie-iTDO 

r*w*ii TDOPERAtt 7 "[ MAU Sw i c^fi OUJf\iTjaA 

LIHE**V niMCTlOW CI" MAG HL T iC FiIlD INTrEWSI"r^ 
MALI EFfCCT iEWSaR WITH DIF r f Flf H riAJL OUTPUT A 
LINEAR TUUCltOHOr MAQhCTcC TLuX *HjPFLI5E >,mTh in 




□IVrDUAL CAlIQFAT«DN CHAHt , 



rHQCOHEESCCJ '■■ ■•.■■- 



GOLDSMITH 



SCIENTIFIC 



CORPORATION 



720 E. Industrial Park Dr., Manchester, NH 03103 
PHONE OR orns WELCOMf rS03> SJ4-40 3D 

FREE CATALOG OF NEW DEVICES 
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HIGH QUALITY 75dB GAIN 



MICROWAVE 
TV SYSTEM 

Varible from 1 .9 to 2.5 GHz 
The latest advance 

in microwave 

technology with a 

SNOW-FREE 

PICTURE. 

Two Models to choose Irom. 
Both Models Include: 

• 20" Parabolic Dish 

• P re-assembled Probe 
with Down Converter 

• Power Supply and Coax Switch 

• 60' of RG-59/U Coax with Connector 

• Transformer for 75 to 300 Ohms 

• All Mounting Hardware for Fast and 
Easy Installation 




20" Fiberglass Dish 
Up to 55dB Gain 



Special 



59395 



20" Aluminum Dish 
Up to 55dS Gain 

Low Priced KO 



Add 10% lor Foreign orders or U.S. Parcel Post 



Nigh Gain Varji Arilgnna wllh Down Converter and § 
Rows* Supply Cofnptala System. Roady io Use. 



89 



95 



Send 52.00 lor Catalog. Relund.Qtile with rirs-i pure has? 
npjapj] Availab.'a thru Mail and Phono Orders Only 
VtSA £0*- deposil r« COD, CA Ros add flVVHi Tax. 
p^pj Send Cashin-rs Chfrck a Money QrrJBf 10 
iPsraaniU Cheeks, alow 2-5 wc*t*S 10 ti«u | 



PROFESSIONAL VIDEO, Inc. 

4670 Hollywood Blvd., Hollywood, Calif. 90027 
ForC.O.D. Orders Call (213) 21 9-0227 



DON'T 
BLAME THE 
SOFTWARE! 



Our Isolators eliminate equipment 

interaction, clean up interference. 

curb damaging power line up ikes 

and 

lightning 

bursts. 




ISO-1 ISOLATOR 

3 isolated siM-keta; quality spike 
suppression; basic- prolrrlion. . ?!t 1 .'t't 

ISO-3 SUPER-ISOLATOR 

3 dual isolated sockela: suppressor; 
commercial protection $122.95 

ISO-1 7 MAGNUM ISOLATOR 

4 quad isolated sockets; suppressor; 
laboratory grade protection. . 9213.95 

IS?* Electronic Specialists, Inc. 

171 S. Maln.Natlck,MA01760 (617)855-1532 

Toll Free Oder Desk 1-800-2 25-4878 
MasterCard, VISA. American Express 
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ACTIVE 



^\ 



ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

New MFJ-1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 
Gives excellent reception of 50 KHz 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL, 
MW, BCB, VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
in. whip, 50 foot coax. 20 dB attenuator 
prevents receiver overload. Switch be- 
tween two receivers. Select auxiliary or 
active antenna. Gain control. "ON" 
'LED. Remote unit, 3x2x4 in. Control, 
,6x2x5 in. 12 VDC or 110 VAC with 
optional adapter. 
MFJ-1312, $9.95. 





.>**« 
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95 

UK 



Order from MFJ and try It. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order today. Call TOLL FREE 80D-647-1B0Q. 
Charge VISA, MC. Or mail check, money order. 

Write for free catalog. Over 100 products. 



CALL TOLL FREE 800-647-1800 



Call 601-323-5869 in Miss., outside continental 
USA, tech/order/repair info. TELEX 53-4590. 

ENTERPRISES, 
INCORPORATED 



120 CIRCLE 119 ON FREE INFORMATION CARD 



MFJ 

V ^Box 494, Mississippi State, MS 39762 , 
CIRCLE 105 ON FREE INFORMATION CARD 



SATELLITE TV 



continued from page 16 



the best combination of LNA and 
downconverter, plus receiver. 
When the LNA and converter are 
one, mixing components is ex- 
tremely difficult. 

LNA's as stand-alone units have 
held on, as their use in the Amer- 
ican industry has grown to the 
50,000-per-month range. Amer- 
ican OEM's manufacturing LNA's 
have raced to keep up with the 
demand and Japanese manufac- 
tures have risen to meet the chal- 
lenge. By September, the Japanese 
industry was capable of supplying 
upward of 40,000 LNA's per month 
to the North American market at 
prices that American suppliers are 
having difficulty in matching. 

Since the world market for 4- 
GHz LNA's is virtually a North- 
American (only) market, that tre- 
mendous production capability 
cannot be marketed elsewhere 
effectively. With too many LNA's in 
so many warehouses, the ex- 
pected happened— prices tum- 
bled. The price for 120-degree 
LNA's dipped below $100 in June of 
this year, and by September, even 
the higher-grade, 100-degree units 
dropped below $100 (to dealers, in 
modest quantities). 

Through all that, the dealer is 
more confused than ever. When 
prices were in the $250 to $300 re- 
gion for standard 120-degree 
units, lower-priced (no-isolator or 
lower-gain) LNA's seemed like 
worthwhile alternative compo- 
nents. However, with the price of 
standard units dropping below 
$100, the pricing advantage for 
lower-gain or non-isolator models 
has eroded. 

Of the four major component 
areas (antenna, LNA, receiver, and 
motor drive), the motor-drive re- 
mains the last area where intense 
competition and traditional price- 
cutting has not been applied. That 
will, of course, change during1985 
since there's significant profit out 
there for OEM's or importers who 
are able to reduce costs while not 
getting the industry back to the 
"dog-days" of 1981 (when motor- 
drives were the bane of every deal- 
er's existence). R-E 



THE FIRST NAME IN 
ELECTRONIC TEST GEAR 





20 MHz DUAL TRACE OSCILLOSCOPE 



45 MHz DUAL SWEEP OSCILLOSCOPE 



Unsurpassed quality al an unbeatable price, the Ram soy oscillo- 
scope eompanea 10 oihar* coaling hundreds mor*. Features mclutio 
a component tesllng circuit lor r-e-siUnr. ■r.a pacilor. liicj.loi circuil and 
diode resting ■ TV video syne filter • wide bandwtdlh A high sensi- 
tivily • internal graticLlc * Irani pane-: tr&Cft t Ot&lttf * Z axis • hsgfi 
senjillvity x-y mode * regulated power supply • buill-ln calibrator 
■ tttCK. SOltd Ungearing 

"U SA — ArJhJ 510,00 per unit for postage, overseas orders odd t5% 
of total order lor insured surface mail 



RAMSEY D-1100 
TOM MULTITESTER 

Compact and reliable, designed to 
service a wide vv nety o-f eq u i p it*ni 
Features include • mirror buck 
scale * du-uble-jeweled precision 
moving coil • double overload pro- 
tection • an ideal low cosl unit for 
i. He beginner or jr. a spare back-up 
unit, 



$39995 

hlgn quality froofc on 



The R'niay 625 n ■ dual' Ung bate. delayed iwfrap unit luat tncludwi- built-in 
■i-fjrai delay lira Id permit clear viewing durmrj vary jhorl nu timei or nigh 1ra- 
quoner *a^ro*rns Diner laalurai meluH. variaele Irigg-er holdt>11 ■ ?0 cab- 
hr*ied }*«p time >*nggs I'om 5 i/d'« tt> JixS'Uiv » lully adjuitibis 5»fl*p 
time * K5 sweep magmirLiition * 1<ve trigger sources. Chi GH2. LINE _KTern»l 
and INTr-r-nl i'V mods| • Ifflflt parcel i-y fiuwranon £ *kj» input * Sum drfltf- 
■nca- of (XT. and GH? wavalorms dupfiyed as nngle tract * sweep gale ana 
sweep output * autr> locut * single sweep 
■Seme as unll So left 



$79995 

high quality hook on 
probrt Included 




M995 



lest leads and 
ballcry included 




NEW RAMSEY 1200 
TOM MULTTTESTER 

Check transistors, diodes and 
LEDs. with this professional quality 
meter. Other features include 
decibel scale * £0K volt metering 
system • 3 L A" mirrored scale * 
polarity switch * 20 measuring 
ranges • safely probes ■ high 
impact plastic case 

95 Et Jl 1**3* *nid 

battery included 



$24 




RAMSEY D-3100 
DIGITAL MULTIMETER 

R a habit, accurate digital mea- 
surements at an amazingly low 
cost * In-line color coded push 
buttons, speeds range salcclion 
• abs plastic lilt Sldnd • recessed 
input Jacks ■ over loos protection 
on all ranges • 3» digit LCDdis- 
play wMh aulo zero, aula polarity 
& low SAT. indicator 



tetl leads and 
bad try included 



$4995 




CT-70 7 DIGIT 525 MHz 
COUNTER 

Lab quality at a breakthrough pries. Features 

• 3 frequency ranges each with pre amp a dual 
selectable gate times * gate aeiivity indicator 

* 50m V @ 150 MHz typical sensitivity + wide 
frequency range • 1 ppm accuracy 



$11995 



wired includes 
AC a 



CT-70 kit $*MB 

BP-4 niCafJ pac* , , 8 .95 




CT-90 9 DIGIT BOO MHz 
COUNTER 

The most versatile tor igss than $300 Features 3 
selectable gate times • 9 digits • gate indicator 

* display hold ■ 25mV @ tSo MHz typicar. sen- 
allivlty * 10 MHz limebase tor WWV calibration 

* 1 ppm accuracy 

SH/1Q95 wired includca 

I"_PW AC adapter 

CT-90 kit *129,95 

OV-i i PPM oven llm«baH S9.95 

SP"* mead pack „ ...a\95 




CT-125 9 DIGIT 1.2 GHz 
COUNTER 

A 9 drgit counter that will outperform units cost- 
ing hundreds more. • flats inaientor • 24mV@ 
150 MHz typical sensitivity ■ 9 digit display 
* 1 ppm accuracy • display bold * dual inputs 
with preomps 

'169 95 :sr 

BP-4 mead pack r 8,95 




CT-50 8 DIGIT BOO MHz 
COUNTER 

A versatile lab bench counter vrith optional 
receive frequency adapter which lurna ihe CT- 
50 into a digital readout Tor most any receiver 
* as mV @ 150 MHz typicai lensitivtty * fl digit 
display ■ 1 ppm accuracy 



$ 169«., 

CT-50 kit 

RA-1 receiver adapter kit. 





DM-700 DIGITAL MULTIMETER 

Professional quality el a hobbyist price, Fri- 

lures include £0 different ranges and 5 func- 
nons • 3 '4 digit. 'A inch LED display • auto- 
matic decimal placement • automatic polanly 

M4 AQ5 wlr * d Includes 
I 5J*"* ACad.pLer 



PS-2 AUDIO MULTIPLIER 

The PS-2 is handy for high resolution audio 
resolution measurements, multiples UP in ire- 
quency • gresl Tbr PL tone measurements 
• multipliM by 10 or TOO * 0.01 Hz resoiuildn A 

tinlt-r. signal praams/conditioner 



DM-7O0 kil £94.9$ 

MP-i probe set 4.95 



S4995 



PS-!kll US.W 





PR-2 COUNTER PREAMP 

The PFl-2 t% ideal tor measuring ¥<eak signals 

from 10 to 1.000 MHz • flat 25 dbgam ■ BNC 
connectors • great Tor shilling FtF * ideal 
rccGncer/TV preamp 

wired irvcludea 
AC adapter 
PB-2 kit. J34.95 



PS-IB 600 MHz PRESCALER 

Extends the range of your present counter to 
600 MHz * 2 stage preamp • divide by 10 cir- 
cuslry * sensibvily; ?5mV @ 150 MHr • BNC 

connectors ■ drives any counter 



$4495 



$59 



Q5 * ir ** includu 
ACa- 



ACCESSORIES FDR RAMSEY COUNTERS 

Telescopic whip antenna— BNC plug ., S 8.95 
High impedance probe, light loading . . . 16.95 

Low pass probe, audio use 16.95 

Direct probe, general purpose use 13.95 

Tilt bail, tor CT-70, 90, 125 3,95 



MM 

PHONE ORDERS CALL 

716-586-3950 

TELEX 466735 RAMSEY CI 



TERMS: • sal 1st action guaranteed • tiamine lor 10 da vs. II not pleased, return n 
original lorm lor return! • add 6- lor shipping and Insurance lo a maximum ol 
$10.00 • overseas add 15- lor surlace mail « COO add $2 50 ICOB in USA onlyl 
• urrjers under S 15 00: add St id • NV residents add 7' i sales lax • 90 day parls 
warranty nn all Irils • 1 year parls & labor warranly en ail wired noils. 



_. ^ ______ RAMSEY ELECTRONICS. INC. 

KiiMaK x 2575 Baird Rd. 
— ' I Penfield, N.Y. 14626 
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SPARTAN 



Electronics I no 



CTC9R 



(516)499-9500 

6094 Jericho Tpke. 
Commack, N.Y, 11725 



Philips Remote 
■A Cable Converter 



$139.95 



r * Micre {amputtr ttt-MnJow * QiarU nwtroJipd 
IC i \<x% n peiure a rh-rm drift * go thannii 
Hteebem • PmgiranwnjW* lima on & aft ■ ?« 
hOu* LEO if fliti' Clock • Fm&i'E r.ruruws mem- 
oir" & !*-f*i plus sciyi ■ Wirdasj hind twkl 
irrlrj-frt Irarramitbw system * Aidonubc linn 
lufa- * AdaplaO la iiy bund EeIbvuich • One 
vrjr #irnntf sirrcE 



RS232 TRANSMISSION LINE TESTER 

Features: 'Male to Female connector lor easy 

(B«iii0fliiii*ft5?3?Lifw ■ "fesl 7 Lines ( TL> RQ 
ATS. CT$. QSR. CD. DTR| usifio LED 5 to indi- 
cjir status ol vx.% "OirecUy- powered fey ftS232 
Une no AC power needed S23.95 



ffi 




, SOUND ACTIVATED SWITCH 

MODEL B-1 S29.95 

For Home Security. 

Hears a Afofee. Arms On Lights! 



r 



When lights tarn on min/deis are iiighsened aMiy.. ask any policeman 
The new SOUND sctivaiKf SWITCH auiomjticariy turns on lights ai any 
souths so .1 looki Eika you 'r* home even: when you're not. 

SOUND activated SWITCH prflfcts your home Inner thin iiinere. It tarns 
On hghis ai the sound ol an attempted break-In. and airiamafccally tains 
them oil wnfin it's sate. 

SOUND actuated SWITCH. 
Its i"i- ligrn*alchman you can t afford :■.■ :;: v, !■■ . :,i 

* Et\lry HsSt ■ rVgraery * Sict flown » f, imrty Foam » Stitrvsys and 
Hiils ■ Cflrftfwni ftcWins +Alttcs » Sasenw/tis • Gange * Onsets 



REFURBISHED MONITORS 

9" and 12" Bell & Howells 

or GBC Commercial Grade 

as low as 

S10. 00 off with a purchase eon nc 

of 2 refurbished monitors *<** ' :,J 



a 



RS232 TRANSMISSION LINE TESTER 

Features: 'All 25 Signal Imcs accessible 'Dual 
Color Red Green 

Accessories: 1 Cahft W mate to Femafe Extens e'i 
Jumper Sel- 6 SlrarflJit 



Wnyl Case 
Call tor quantity uncei. 



: T Juflipeii 



S169.95 




Jerrolcl 58 Channel Wireless 
Remote Converter $109.95 
Jerrolcl 36 Channel Remote 
CATV Converter w/on/off 
Tuning $94.95 



Fine 



4 Chan nel VHF to UHF 
^.3E Block Converter 




28.95 Ea. 
24.95 4 & up 

Deluxe Version - Fealures fine tuning knob. 
matching X former & 2 cables $3 8.95 

BEFORE YOU PAY SS FOR A TELEPHONE 
SERVICE CALL, TEST IT YOURSELF 

Telephons Line Analyze Model #1042 



- Winfwa Mvfl jnd nna *cW4jt to*l 

- CKKkl «rt4n*i ol 1oi«a>sr* tng Iron 
ceiirii flir^a la \itt*t ic tctk™ inc* 

- ^nl«4 iiifftf^iB Ln» p^Jfll^ Ital tin 




S19.95 



EZSMM PROFESSIONAL 
TELEPHONE PRODUCT TESTER 

Features: MODEL 1045 r "T«j 

■."in*-* 



■ ?Jdo."5 

• 1M«Mlb*aaWndn4Mdlg( PB id a* 4 li4tpiri£n— in im 1a 




■ UM« llui ■«* anfl BTVM Oyai 



Volume 
Discounts 

Mm Oiaei S25 00 



Pi ins suOieci to cnangc 
witfiaul nntics 
COD 2 DO Extra 
'AOOJ STi-p;vii] 
lor moniTOts 

(516) 
499-9500 



e J d bcoun] 

■ Add to' 

to 7500 ea 

760010 2SO0O S4M 

25)0010 SOOOO S600 

MIDOto 75093 BM 

7510010 I0OOX S'200 

OvHtOOOOO SI2 5D 

Mori ThTuWF Sa 
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Active Electronics [12 

Advance Electronics 27 
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Amazing Devices 108 
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Ralph Bergen 

Radio-Electronics 

540 Frontage Road— Suite 325 

Northfield, IL 60093 
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PACIFIC COAST/ Mountain States 

Marvin Green 

Radio-Electronics 

15335 Morrison St.— Suite 227 
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Our book has more 
idapte* varieties and 
Combinations than 
rpu'll care to count. The 
Dtlpint is, we want to 
nake sure that one or 
nqre oi our adapter 
nddels will suit your 
iesign and test require- 
nents to a tee. 

And now that you 
Ldve an idea oi our 



depth and variety you 
should also be aware 
that the adapters we 
design and manufac- 
ture are considered by 
electronic design 
engineers to be right at 
the top. No question. 

A superior product? 
Vou know you've got 
that. And you should 
know, also, that we 



make sure you receive 
fast service and 
specified quantity 
through your favorite 
electronic parts 
distributor.. 

After alii we wrote 
the book. 

Arid it's free. Our 
products are described 
and illustrated in our 
1985 general catalog. 



Just call (714) 623-3463 
or 623-6751. Or, write 
to us at ITT Pomona 
Electronics, a division 
of ITT Corporation. 
1500 E. Ninth St., 
Pomona, CA 91769. 



ITT 

Pomona Electronics 



bmona wrote the book on 
daptprs^ Ogfi'tiiTjiss fit. 
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Model DCM-602 
$7995 

Digital Capacitance Meter 

8 ranges with full scale values to 2000 uF 

FEATURES • Broad test range - 1 pF to 
2000 uF • LSI circuit provides high 
reliability and durability • Lower power 
consumption ■ Clear readout even in bright 
light • Crystal time base • Easy to operate, 
compact, lightweight • Protected from 
charged capacitors • Frequency range - 
800 Hz to 8 Hz 



Model DVM-634 

$4875 

7 functions, 32 ranges. 
Transistor measurement 
included. 

Digital Multimeters 



Model DVM-638 

$7995 

1 1 functions, 38 ranges. 
Includes logic level detector, 
audible visual continuity, 
capacitance and conductance 
measurement. 



Model DVM-636 

$62 75 

8 functions, 37 ranges. 
Capacitance measurement 

included. 



> DC Voltage 1 00 uV - 1 000 V 

• AC Voltage 1 00 uV- 750 V 

• AC/DC Current 200 uA - 1 Amps 

• Resistance 20 Megohms 

• Capacitance (DVM 636/638) 1 pF - 20 uF 



FEATURES • Overload Protection • Auto- 
decimal LCD readout • Polarity Indication 
• 3000 hour battery life with 9V transistor 
battery • Low battery indication 



Charge it with VISA/MASTERCARD. Money orders, checks accepted. CO. D.'s require 25% deposit. 



Fordham 

260 Motor Parkway, Hauppauge, NY 11788 



Toll Free 

800-645-9518 

In NY State 800-832-1446 



Service and Shipping Charge Schedule 

FOR ORDERS ACQ 

$25-250 $4.50 

$251-500 $6.50 

$501-750 $8.50 

$751-1,000 $12.50 

$1,001 and up $15.00 



